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I . SUMMARY 


This report addresses the progress under contract NAS3-24619 toward the 
qoal of establishing a relevant data base for use in improving the predictive 
design capabilities for external heat transfer to turbine vanes, including the 
effects of downstream film cooling with and without leading edge showerhea 
film cooling. 

Experimental measurements were made in a two-dimensional cascade previ 
ously used to obtain vane surface heat transfer distributions on 
cooled airfoils under contract NAS3-22761 and leading edge showerhead film 
cooled airfoils under contract NAS3-23695. The principal independent para- 
meters -- Mach number, Reynolds number, turbulence, wall-to-gas temperature 
ratio, cool ant-to-gas temperature ratio, and cool ant-to-gas Pressure ratio -- 
were maintained over ranges consistent with actual engine conditions and the 
test matrix was structured to provide an assessment of the independent influ- 
ence of parameters of interest, namely, exit Mach number, exit Reynolds 
number, cool ant-to-gas temperature ratio, and cool ant-to-gas pressure ratio. 
Data from this contract provide a data base for downstream film cooled turbine 
vanes and extends the data bases generated in the previous two studies. 

The vane external heat transfer data obtained in this program indicate 
that considerable cooling benefits can be achieved by utilizing downstream 
film cooling. The downstream film cooling process was shown to be a complex 
function of two competing mechanisms. The thermal dilution effect, associate 
with the injection of relatively cold fluid, results in a decrease in the heat 
transfer to the airfoil. Conversely, the turbulence augmentation, produced by 
the injection process, results in increased heat transfer to the airfoil. The 
data obtained in this program and presented in this report illustrate the 
interaction of these variables and should provide the airfoil designer and 
computational analyst the information required to improve heat transfer design 
capabilities for film cooled turbine airfoils. 
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II. INTRODUCTION 


design of contemporary high pressure turbine nozzle guide 
vanes clearly represents one of the more difficult engineering tasks in the 
J l 9 ; of an ^ mod e r n aircraft gas turbine. Aerodynamic and thermal analysis 
procedures currently available to turbine designers have deficiencies that do 
not permit a priori designs that achieve design goals without exSens ve 
experimental development iterations. expensive 

a n 3 ivI?^i StU H y iS the e ?P® rime ntal portion of the third part of a combined 
analytical and experimental program initiated to address one particular aspect 

heal translor Pr ° b ! em ; namely ' the P red1:ti °" »f externa? colteclul 

heat transfer In the initial program, Hylton et al (Ref 1) reported results 

of a study that emphasized the development of a nore reliable procedure for 
S""!! 9 trS Ve heat tr fS Sfer ' 0acls t0 cooled ai™oTglom°? 

transformation' two 6 experimental efforts included obtaining heat 

th! c 2 ata two airfoil geometries at simulated engine conditions In 
JJ® c° nd Program, Turner et al (Ref 2) reported the study that developed a 

5™on r ge imetr'y As C p°an C Jf V th^ at tranSfer ? r 3 le3ding edge film c ' oled 
showerhead°geometry^waitested b tidetimine the'differences^between'The fi?m Um 

coo ed and non-film cooled heat transfer coefficient d?s?Hbut?on d„™?tr? m 
nLhi leading edge film cooling array. The present program examines the 
prob em of convective heat transfer for discrete site prlssure and suction 
surface injection with and without leading edge blowing. 

The first step in the development of a prediction tool for a hinhiu 
complex three-dimensional coolant jet/mainstream flow interaction i s 9 the 
availability of a relevant data base. Hence, this experiment ft hJ 

?n"a U 2?D d l?near"ca!?ade re ThTv" tatfV % d ? ta b T' Ex P eHments were conducted 

- - - L- ff £ 

ing edge showerhead five row film cooling ho e geometry in the pJesentsudv’ 

rln? iliV? the 0,6 9e °™ etry of the second study. ^ n addit o he " 
a rfoil had film cooling arrays on the suction and pressure side each con 

InlS ° f i tW0 r ° WS ° f ho1es - The ^ee film cooliSg arrays were fed bv 

be vieied P as n extension C of the data h™* genera . ted in this stud y can therefore 

Heat transfer data S were°acqu^red t downstream e of^th 3 ^ressure^'and^s ucU on r sur 

face film cooling arrays at two exit Mach number renditions of 0 75 Ind 0 90 
with true chord Reynolds number of order in° m.. I f u * / ? and P* 90 

» arfwssr 

acquired To^Tsl ^ ^ ^ 

sectiol! e TTT SCr Th tl0n tk f ^ th ? 5 ardware and instrumentation is given in detail in 
se on K T Ie tes h ? nd 0f t daU acguisition and 'Action if descHb d 
results are ^ T/ d^CL^i^^a^ eX ™ t31 
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III. HARDWARE AND INSTRUMENTATION 


sT-ffiS S» SSBSpSi SSss S“ 

the locations of all facility and cascade instrumentation. 


3.1 Facility Description 

This experimental investigation was performed ’ n f 1 1 tl ’ i s" t^conduc t° " 

“S ZlYvl Jtffl IZZZZn* fS«ic s canty in free- 
stream Mach number (Ma) and boundary layer Reynolds number R ) 
provides an experimental method to separate the effects on local 

transfer. 

The facility consists of a burner, a convergent section, a f^'Stream 
section with instrumentation and optical access, a test section wii sys tem 
mentation, a quench zone with back pressure regulation and an exhaust system. 
The facility is shown schematically in Figure 1. 


steam Pressure 



Figure 1. Schematic of the Aerothermodynamic Cascade Facility. 
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burne^ith'a ?a"1^elJperatu n ?e d %?ow be I„r de;in9 con ^ derat i ons necessitate a 


«• anTtSSncVSrofOef l ?hfs tab - 

*s. 

the vane surfacfte^au^to") en ‘ ad 7 « anaV^hf; ° t r Cl ° ae to ' 

It^ V" ^ 

corre|ati°n of heat transfer and aerodynaai^ d.Uft? X? stSSlelrt"?' 


3.2 


jacility Instrument ation and Geometry 


mentat i on V for°measurement C of t fl ow ^e^essT^d ^ inst ™' 

Society of Mechanical Enainppr-; J/kmcV + e ^ su ' e » and temperature. American 

throughout to prSvTde fl^ratl icasuLmenEf ThS7'r dged 0ri T ces are used 
secondary flow systems for the mrrpnt t ac + ' °^f 1ces used to meter the 

measurement accuracy to +2% Facility and tS - W£re ca1lbrated to Provide flow 
two Scanival ve pressure ictnZl Y + ? ng pressures were measured using 
dling 48 IndWiSuTaLfuU ress^es"' d^e"^’ e 7 ( Ca » ab ' e «f han' 
pled together to handle 24 differential n r 0c the otbe ^’ Wlth two modules cou- 
appropriate ranges matched tn thl " Pressures. Pressure transducers of 
modules. Each tfme a se? of data ZTJ exp fr iment we ^ inserted in these 
calibrated using an online nressurp rai * • the pressure transducers were 

weight testers connected toVe pressure scanner^^Thp 00 ! 151 ^ 1 !! 9 ° f four dead 
from three of the dead weight te^terc wL! Canne S ',4 I he standard pressures 
transducers to obtain a new calibration hpfo 6aSJre k by eacb of the P ressur e 

laboratory'for'temperatur^ ® circuits 

d ata acquisition system through temperiture^sUb^ 

pressure and temperature fields ^^be^adp 56 « y item permits surveys of inlet 
Plane allows the installat on of a tLTJ V- Ac<:ess at the test section exit 
system, which enables exit pressure and/nr*^ comp ^ ter ' contro1 1 e d traversing 
across the entire exit plane Snprif?r{? temperature measurements to be made 
tion are detailed in Table I.' Speci flcatl0ns yarding facility instrumenta- 

charge from a 3L5 c^O^T ?ri rdiamete^th 0 tf "h AC c n tal<eS the burner dis ' 
transition section to a 76 em'x 2 'through a 50.8 cm (20. in) long 

A photograph of the transition duct L shiwn'in Fi^re n 2 } r S angu I ar s ^ ction - 

Sn°;:!Sa(Lr e A a L c h ad L;)c 3 b f 8 ?hr ( 5 n r v-o„ g Tb : n r d L a ^“ir 

relative positions of the inlet and exit instrum.JuJon! 7sho°«n )!; 0 “ in9 ^ 
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Table I. 

Aerothermodvnamic cascade facility 


ORIGINAL PAGE IS 
OF POOR QUALITY 

instrumentation 


Pressure scanner 
Pressure transducers 
Accuracy 

Thermocouple channels 
Accuracy 
Traversing gear 


Anemometers 
Survey probes 


Scanivalve systems with 288 ports for absolute 
pressures and 24 ports for differential pressures. 
Druck and Scanivalve, with ranges from 0-68.9 kPa to 
0-689.4 kPa (0-10 psia to 0-100 psia) 

±0.06% BSL 
300 CA 

±0 . 3°C with calibration 

L.C. Smith 3-axis traversing system with computer 
interfaces. Discrete stepping capability to .001 of 
the traversing range. 

LDA 

Traversing CA thermocouple 

Traversing pressure or 5-hole cone probe 



Figure 2. Burner-to-cascade inlet transition duct. 
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Figure 3. The inlet instrumentation consists of two inlet core total pressure 

oSn 6aC ^ C0l ? tai " in 9 five total pressure proaes), two inlet core temp- 
erature rakes (each containing five thermocouples), and eighteen endwall 

^ essure I aps ' conver 9ing transitian duct contains seven endwall 
static pressure taps. Thirty seven endwall stitic pressure taps are located 

eac l lT Wal h f cascade at the exit plana. Six static pressure taps 

JJp located at the cascade throat endwall to measure cascade throat 

pressure taps 19Ure 4 Sh ° WS 3 photograph g ivin g the details of the endwall 



(D Core rakes 

® Inlet static pressure taps 

0 Leading edge plane 

(3) Exit static pressure taps 

TE82-6020C 


Figure 3. Facility instrumentation schematic. 


6 




3.3 Cascade Description 


The three-vane cascade employed in this test, shown in Figure 5, was the 
i X cascade previously used in the experimental studies reported in References 
1 and 2. The center test vane was replaced with a new C3X vane which had 
suction side, leading edge, and pressure side film cooling arrays. The test 
vane was initially fabricated as a single piece. After all the film cooling 
holes and plenums and the ten radial cooling holes were machined, the vane was 
cut into a nose and a tail piece to form a thermal barrier between the film 
cooled nose piece and the rest of the vane. Photographs of the test vane are 
shown in Figure 6. The two pieces of the vane were held together by two 
pinned tabs mounted on each end of the vane. The two pin tabs were mounted 
Detore the vane was cut into two pieces in order to maintain the vane surface 


The vane coordinates for the C3X airfoil are given in Table II. Fiqure 7 
shows the cascade coordinate system used to define the airfoil shape. 

'able III lists additional geometry information for the cascade. 


The test y ane was internally cooled by an array of 10 radial coolinq 
holes. The hole configuration is shown in Figure 8, which also depicts the 
finite element model (FEM) and the film cooling geometry. The radial cooling 

° f ea £ h ° f the °“ ter two slave vanes were supplied from a common plenum, 
whereas each hole in the test vane was supplied from a separate, metered line. 


Flow splitters adjacent to the 
ensure periodicity. The exit plane 
necessary to establish periodicity. 


outer vanes and a tailboard were used to 
static pressure taps provided information 


— Film Coolinq Geometry Description 

arravI h nn f Jh m ^T 00 ]." 9 geometry for the test vane consisted of film cooling 

P lL! n L f? edg V- the SUCtion surface ’ ; "d the pressure surface 
‘I® -m d 9 edge fl1m coolin 9 geometry employed a showerhead array of five 
equally spaced rows of holes with the center row located at the predicted 

thI°c^ am w C stagnat ) or ] point. The hole array was staggered with the holes in 
thP r ° W °Tk te ? T ldway (radially) between the holes in the first and 

the third rows. The holes were angled at 45 deg to the surface in the radial 
(spanwise) direction (sUnt angle). They were normal to the surface in the 
chordwise direction (skew angle). Coordinates of the film cooling hole rows 

1 TV' T T T a T ng edge fi,m cocling •'•ray was geomelr™ 

al fi m ™? 3 t0 the 0ne * estecl ,n Reference 2. Geometry information for 
all film cooling arrays is detailed in Table IV. 

tions P fnr i tho f, 1 , 1 J . c ° o1 1 " g data of Reference 2 incicated that the ideal loca- 
ns for the suction and pressure surface film ceding arrays would be iust 

upstream of the suction and pressure surface recovery region respectively 
These locations were determined to be 25.2% of the surface distance as mea- 
sured from the geometric stagnation point) on the suction side and 22 5% of 
the surface distance on the pressure side. Two cooling hole rows were cen- 
tercd at these points. The length-to-diameter ratio of the holes were kept 
the same as the showerhead hole length-to-diameter ratio. The suction surface 
holes were inclined at 35 degrees to the surface in the chordwise direction 
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figure 5. Photograph of the three vane C3X cascade 
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TE88-1715 


figure 6. Leading edge and downstream film cooled C3X test vane. 
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Table II 

C3X vane coordinates 
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R = 1.168 cm (0.460 in.) « TE = 0.173 cm (0.068 in.) 

Position Position 

number x- ■ cm (in.) y--cm (in.) number x--cm (in.) y--cm (in.) 


1 

0.1097 

(0.0432) 

11.6548 

(4.5885) 

2 

0.3894 

(0.1533) 

12.1890 

(4.7988) 

3 

0.7658 

(0.3015) 

12.6764 

(4.9907) 

4 

1 .2723 

(0.5009) 

13.0233 

(5.1273) 

5 

1 .8743 

(0.7379) 

13.1376 

(5.1723) 

6 

2.4707 

(0.9727) 

12.9939 

(5.1157) 

7 

2.9835 

( 1 .1746) 

12.6538 

(4.9818) 

8 

3.3985 

( 1 .3380) 

12.1976 

(4.8022) 

9 

3.7376 

(1 .4715) 

11.6817 

(4.5991 ) 

10 

4.0272 

( 1 .5855 ) 

11.1364 

(4.3844) 

1 1 

4.2885 

(1.6884) 

10.5766 

(4.1640) 

12 

4.5326 

( 1 . 7845 ) 

10.0094 

(3.9407) 

13 

4.7648 

(1 .8759) 

9.4369 

(3.7153) 

14 

4.9870 

(1 .9634) 

8.8605 

(3.4884) 

15 

5.2019 

(2.0480) 

8.2814 

(3.2604) 

16 

5.4110 

(2.1303) 

7.7003 

(3.0316) 

17 

5.6157 

(2.2109) 

7.1176 

(2.8022) 

18 

5.8171 

(2.2902) 

6.5336 

(2.5723) 

19 

6.0160 

(2.3635) 

5.9487 

(2.3420) 

20 

6.2126 

(2.4459) 

5.3632 

(2.1115) 

21 

6.4074 

(2.5226) 

4.7767 

(1 .8806) 

22 

6.5997 

(2.5983) 

4.1897 

(1 .6495) 

23 

6.7894 

(2.6730) 

3.6015 

(1.4179) 

24 

6.9756 

(2.7463) 

3.0122 

(1 .1859) 

25 

7.1575 

(2.8179) 

2.4221 

(0.9536) 

26 

7.3335 

(2.8872) 

1 .8301 

(0,7205) 

27 

7.5024 

(2.9537) 

1.2357 

(0.4865) 

28 

7.6624 

(3.0167) 

0.6391 

(0.2516) 

29 

7.8115 

(3.0754) 

0.0411 

(0.0162) 

30 

7.8161 

(3.0772) 

-0.0053 

( -0.0021 ) 

31 

7.8082 

(3.0741) 

-0.0516 

( -0.0203) 

32 

7.7879 

(3.0661 ) 

-0.0935 

( -0.0368) 

33 

7.7572 

(3.0540) 

-0.1288 

( -0.0507) 

34 

7.7180 

(3.0386) 

•0.1542 

(-0.0607) 

35 

7.6736 

(3.0211) 

-0.1681 

( -0.0662) 

36 

7.6269 

(3.0027) 

•0.1699 

( -0.0669) 

37 

7.5816 

(2.9849) 

•0.1587 

(-0.0625) 

38 

7.5408 

(2.9688) 

-0.1356 

(-0.0534) 

39 

7.5077 

(2.9558) 

-0.1026 

( -0.0404) 


40 

7.4849 

(2.9468) 

-0.0617 ( 

; -0.0243 ) 

41 

7.3188 

(2.8814) 

0.3559 

(0.1401 ) 

42 

7.1483 

(2.8143) 

0.7737 

(0.3046) 

43 

6.9736 

(2.7455) 

1.1895 

(0.4683) 

44 

6.7950 

(2.6752) 

1 .6035 

(0.6313) 

45 

6.6116 

(2.6030) 

2.0155 

(0.7935) 

46 

6.4237 

(2.5290) 

2.4254 

(0.9549) 

47 

6.2309 

(2.4531 ) 

2.8329 

(1.1153) 

48 

6.0328 

(2.3751) 

3.2380 

(1.2748) 

49 

5.3296 

(2.2951 ) 

3.6406 

( 1 .4333) 

50 

5.6203 

(2.2127) 

4.0401 

(1 .5906) 

51 

5.4051 

(2.1280) 

4.4364 

(1 .7466) 

52 

5.1834 

(2.0407) 

4.8290 

(1.9012) 

53 

4.9548 

( 1 .9507) 

5.2177 

(2.0542) 

54 

4.7191 

(1.3579) 

5.6020 

(2.2055) 

55 

4.4760 

(1 .7622) 

5.9817 

(2.3550) 

56 

4.2248 

( 1 .6633) 

6.3563 

(2.5025) 

57 

3.9654 

(1 .5612) 

6.7249 

(2.6476) 

58 

3.6975 

(1 .4557) 

7.0874 

(2.7903) 

59 

3.4204 

(1 .3466) 

7.4430 

(2.9303) 

60 

3.1339 

(1.2338) 

7.7909 

(3.0673) 

61 

2.8374 

(1.1171) 

8.1308 

(3.2011 ) 

62 

2.5314 

(0.9966) 

8.4615 

(3.3313) 

63 

2.2149 

(0.8720) 

8.7826 

(3.4577) 

64 

1.8885 

(0.7435) 

9.0935 

( 3.5801 ) 

65 

1.5519 

(0.6110) 

9.3932 

(3.6981 ) 

66 

1.2052 

(0.4745) 

9.6815 

(3.3116) 

67 

0.8494 

(0.3344) 

9.9578 

(3.9204) 

68 

0.4999 

(0.1968) 

10.2116 

(4.0203) 

69 

0.3848 

(0.1515) 

10.3035 

(4.0565) 

70 

0.2822 

(0.1111) 

10.4094 

(4.0982) 

71 

0.1938 

(0.0763) 

10.5273 

(4 . 1446) 

72 

0.1212 

(0.0477) 

10.6556 

(4.1951) 

73 

0.0650 

(0.0256) 

10.7920 

(4.2488) 

74 

0.0264 

(0.0104) 

10.9342 

(4.3048) 

75 

0.0063 

(0.0025) 

11 .0802 

(4.3623) 

76 

0.0046 

(0.0018) 

11.2278 

(4.4204) 

77 

0.0216 

(0.0085) 

1 1 .374 1 

(4.4780) 

78 

0.0569 

(0.0224) 

11.5171 

(4.5343) 


li 



- x — < 



TE 32 -6022 


Figure 7. C3X vane coordinate system. 


Table III. 


Cascade geometr y 


Setting angle, deg 
Air exit angle, deg 
Throat, cm (in.) 

Vane height, cm (in. ) 

Vane spacing, cm (in.) 

Suction surface arc, cm (in.) 
Pressure surface arc, cm (in.) 
True chord, cm (in.) 

Axial chord, cm (in.) 


59.89 

72.38 

3.292 (1.296) 
7.722 (3.040) 
11.773 (4.635) 
18.037 (7.101) 
13.982 (5.505) 
14.493 (5.706) 
7.816 (3.077) 
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Figure 8. Film cooled C3X finite element grid structure showing internal 
geometry. 




Table IV. 

Film cooling hole geometry 


Leading edge geometric parameters Val ues 


Rows of holes 5 

Hole diameter, cm (in.) 0.099 (0.039) 

Hole length, cm (in.) 0.335 (0*132) 

Hole pitch-to-diameter ratio (P/D) 4.0 

Hole spacing-to-diameter (S/D) 7.5 

Hole slant angle (a), deg 45 

Hole skew angle (p) , deg 90 


Downstream geometric parameters Values 


Rows of holes 

Hole diameter, cm (in.) 

Hole length, cm (in.) 

Hole pitch-to-diameter ratio (P/D) 
Hole spacing-to-diameter (S/D) 

Hole slant angle (a), deg 
Hole skew angle (p), deg 
Pressure surface 
Suction surface 


2 

0.099 (0.039) 
0.335 (0.132) 

4.0 

3.0 
90 

20 

35 


ull G t Sni PreSSU ^ + u U !i faCe h0leS were at 20 de irees in the chordwise direc- 
sjanwise direction h d ° WnStream arrays were nonTial to the surface in the 

to fepd'thp't hrlo Plf ums ’ ® ach with a separate, metered line, were designed 
thp r^n 3 h h ?-t hr6 p fl l m C ^° !J 9 arrays. This system was designed to provide 
arrav P ThpV^i^ 1 nd 1 vidually controlling the blowing parameters of each 
array. The film coolant supply was piped through an electric heating system 
that provided the capability to vary the coolant supply temperature 

— Test Vane Instrumentation 


hpat transfer measuring technique usee for this test does not make 

oue^tlv thp r f m ? aSUr T!] in the aCtual film (ooled nose P iece - Conse- 
airfin’ t fl fll "\ coo } ed area was thermally isclated from the rest of the 
. . ' As mentioned before, the thermal barrier was achieved by cutting the 

test vane into two segments with the airfoil profile maintained in its oHgl 

retaining bars pinned to the airfoil ends. Prior to test- 
in.), shim was welded across the thermal barrier 
suction surfaces. This provided a smooth conti- 
• Also, the gap was sealed at the two ends of the 
sealed air gap between the film cooled region and 


nal contour by two 
ing, a thin, 0.254 mm (0.010 
gap on both the pressure and 
nuous surface on the airfoil 
airfoil, thereby creating a 


the rest of the airfoil. The sealed 


air gap provided the thermal barrier. 
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The method used to obtain heat transfer measurements is based on the work 
of Turner (Ref 3), who employed a 2-D plane of the test piece as a fluxmeter. 
The technique is implemented by measuring the internal and external boundary 
conditions of the test piece at thermal equilibrium and solving the steady- 
state heat conduction equation for the internal temperature field of the test 
piece. The heat transfer coefficient distribution can be directly obtained 
from the normal temperature gradient at the surface. 


For the present study, the external boundary conditions were measured 
usinq thermocouples installed in grooves on the exterior surface of the test 
vane and in the thermal barrier on the tail piece of test vane Average heat 
transfer coefficients and coolant temperatures for each of the 10 radial 
coolinq holes provided the internal boundary conditions for the finite element 
solution. The heat transfer coefficient for each cooling hole was calculated 
from the hole diameter, measured coolant flow rate, and coolant temperature 
with a correction (Cr in Figure 8) applied for thermal entry region effects. 


Fiqure 9 shows the distribution of the thermocouples for the C3X airfoil. 
The airfoil surface was instrumented with 123 0.51 mm (0.020 in.) diameter 
sheathed CA thermocouples, while the thermal barrier region was instrumented 
with 18 1.02 mm (0.040 in.) CA thermocouples. Eleven of the 123 thermocouples 
on the vane surface were redundant or double thermocouples. They were ie- 
stalled in critical areas near the film cooling holes and the thermal barrier. 
The thermocouple junctions were located in the fully 2-D region of the airfoil 
in a plane 0.254 cm (0.100 in.) off midspan. The redundant thermocouple junc- 
tions were located 0.635 mm (0.250 in.) away from midspan. Thermocouples were 
brought off the vane in 0.58 mm (0.023 in.) deep radial grooves covered with 
cement, and blended by hand to provide a smooth surface. In the case of the 
double or redundant thermocouples, the grooves were cut to a depth of 1*09^ mm 
(0.043 in.) to accept two thermocouples. The vane was fabricated of ASTM type 
310 stainless steel, which has a relatively low thermal conductivity, thereby 
minimizing the error introduced by the grooves. 



Figure 9. Surface and thermal barrier thermocouple locations for 
film cooled C3X airfoil . 
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In addition to the thermocouples on the instrumentation plane, twelve 
extra thermocouples were placed on the suction ani pressure surfaces, 1.905 mm 
(0.75 in.) on either side of the instrumentation ilane at three axial loca- 
tions. These and the instrumentation plane tempe -atures at the same axial 
locations provided a check on the validity of the two dimensionality of the 
heat transfer solution. 

Each of the tubes supplying the radial cooliig holes of the test vane was 
instrumented with two static pressure taps and two thermocouples at both the 
vane inlet and exit. The static pressure taps we'e located upstream of the 
thermocouples in all cases. The flow to each cooling tube was measured usinq 
a calibrated orifice meter. 

Each film cooling plenum was instrumented with thermocouples and pressure 
taps at various locations to provide the coolant supply temperature and pres- 
sure. The flow rate to each plenum was measured using a calibrated orifice 
meter. 


The test vane surface was instrumented with surface static pressure taps 
in addition to the heat transfer instrumentation. Forty-six taps were located 
around the airfoil outer surface in a plane 0.508 cm (0.200 in.) from midspan 
away from the thermocouple instrumentation. The pressure taps were located so 
that the taps would be downstream of a film cooling hole. The spacing was 
varied to provide a higher density of instrumentation in high pressure gra- 
dient regions. Figure 10 illustrates the relative locations of the surface 
pressure taps on the C3X airfoil. As in the case of the thermocouples, eleven 
of the 46 pressure taps were redundant or doubles and they were located around 
the film coo ling holes and the thermal barrier, "he double pressure taps were 
located behind the next adjacent cooling hole so us to maintain the similari- 
ty. Figure 11 shows the technique used to install the static pressure taps. 
Stainless steel tubing, 0.51 mm (0.020 in.) dia, was laid in a radial surface 
groove, and the end of the tubing was bent 90 deg to achieve surface orienta- 
tion. I he tube was secured to the adjacent vane : urface by laser welding. 



Figure 10. Surface pressure tap locations for the film cooled C3X airfoil. 
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Figure 11. Installation of vane surface static pressure taps. 


The excess tube length was then removed and dressed down to ensure a flush 
local condition. The remainder of the groove was then filled cement and 

hand blended smooth with airfoil surface similar to the thermocouple install a 
tions. In cases where there were double pressure taps, a deeper groove was 
cut in order to lay two stainless steel tubes, one on top of the other. 

In order to measure the spanwise variation of the static pressure on the 
airfoil at the cascade throat, 4 seven element pressure rakes were designed 
and fabricated using 0.51 mm (0.020 in. stainless steel tubing These rakes 
were positioned in a 2.31 mm (0.091 in.) wide and 1.45 mm (0 057 in ) deep 
groove at the vane throat and laser welded using a 0.254 mm (0.010 in.) shim 
cover. Figure 12 shows a photograph of a seven element rake before and afte 
being installed in the vane surface. Two of these rakes were mounted on the 
testvane at the throat on the pressure and suction surfaces and one on each 
slave vane on the surfaces adjacent to the test vane. A photograph of the 
pressure surface of the airfoil following installation of all surface thermo- 
couples and pressure taps is shown in Figure 13. 
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Figure 12. A seven element rake before and after being installed 
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Figure 13. Pressure surface of instrumented airfoil 





IV. DATA ACQUISITION AND REDUCTION 


4.1 Data Acquisition System 

The control room of the ACF contains a dedicated computer-controlled data 
acquisition system shown schematically in Figure 14. Data input signals are 
multiplexed by Hewlett-Packard (HP) Model 3497 440-channel random access 
signal scanner, with analog to digital conversion performed by an HP 3456A 
integrating digital voltmeter. The computer main frame is a Model HP 1000 
Series A700 running under the RTE-A operating system. 

Input/output devices complementing this central processing unit consist 
of a HP 7946 24 mega byte hard disk drive with an integral tape backup, 

HP 2563A graphics printer, HP 2526 graphics monitor, HP 9895 dual 9-inch 
floppy disk drives and a HP 7475 6-pen plotter. A multitask, facility- 
oriented software system that contains general subprograms to do all routine 
control measurement tasks exists. The system is flexible and provides for 
real-time facility monitoring and diagnosis of instrumentation or control 
problems. Software routines developed to meet specific data acquisition 
requirements of individual experiments are incorporated into the main system 
as interchangeable program segments. 


^ — Data Acquisition Software and Data Reductim Procedures 

The data acquisition software written for tiis experimental program is 
menu-driven with multiple options that could be rhosen by the operator. These 
options also include fairly standard tasks such as transducer calibrations, 
block or random scans of temperatures and pressures, and facility operation 
point monitoring. Specialized options include tasks such as individual check- 
out of film cooling plenum data, radial cooling tube data, plotting of surface 
temperature and surface static temperature profiles, full heat transfer data 
acquisition, and storage and analysis of all dati. The heat transfer data 
acquisition task is operated in three phases. 


The first phase of the heat transfer data acquisition task monitored and 
displayed the cascade operating condition as the desired run conditions were 
being established. The facility instrumentation used to determine the cascade 
operating point was described previously in Sect on III in sub-section 
Facility Instrumentation and Geometry." Cascade inlet total pressure and 
temperature were based on readings of the upstream core flow rakes. The 
cascade inlet static pressure was defined as the average of readings at 18 
endwall static pressure taps near the upstream cure rakes. The average exit 
pressure was determined by obtaining an integrated average of the endwall 
static pressure taps between midlower-passage to midupper-passage at the 
cascade exit plane. The vane average wall temperature was defined as the 
average of the midspan vane surface temperatures Coolant total pressure 
emperature were taken as the average of the coo ant plenum pressure and 
temperatures, respectively. The operating condilions of the Mach number, 
Reynolds number (based on true chord), cool ant-tc -free-stream pressure ratio, 
and cool ant -to- free- stream temperature ratio wen calculated from these 
averaged quantities and displayed continuously or the monitor during the setup 
procedure until a satisfactory steady-state condition was achieved. The 


and 


the 
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Figure 14. Schematic of the computer controlled data acquisition system. 


change in temperature of the vane surface over a fixed period of time was then 
monitored until thermal equilibrium was established. 

The second phase of the heat transfer data acquisition software sampled, 
averaged, and stored the raw pressure and temperature data after the desired 
steady-state operating conditions were achieved. All of the data were read in 
a single sweep that was repeated several times to provide time averaged, 
steady-state values. The averaged values for a given run were then stored in 
a permanent file on magnetic floppy disks. 

All necessary calculations were performed in the third phase. The final 
run conditions, vane surface static pressure distributions, and temperature 
distributions were established. The changes in vane surface temperatures 
between readings were checked to verify thermal stability during data acquisi- 
tion. Mass flowrates for the radial cooling tubes and the film cooling 
plenums were calculated from the orifice meter data. 

The average coolant plenum to free-stream pressure ratio and temperature 
ratio were calculated. Also film cooling parameters such as discharge coeffi- 
cients and blowing ratio (mass flux ratio) based on coolant plenum and local 
free-stream conditions were also determined. 
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The average coolant temperature for each radial tube at the vane surface 
temperature measurement plane was calculated, assuming a linear temperature 
rise through the vane cooling hole. The Reynolds number for each cooling tube 
was determined from the measured flowrate, cooling hole diameter, and vicosity 
based on the average coolant temperature. The Prandtl number (Pr) for the 
coolant flow was calculated from the average ccolant temperature. The Nusselt 
number (Nuq) was then calculated from the following relationship for turbulent 
flow in a smooth pipe: 


Nu d = Cr (0.022 Pr 0 - 5 Re D 0-8 


( 1 ) 


The correction factor (Cr) is a function of Prandtl number, the tube diameter 
Reynolds number (Rep), and the streamwise coordinate at the cooling hole 
diameter (x/D), which corrects the Nu expression for a fully developed thermal 
boundary layer to account for thermal entrance region effects. The correction 
factor found in Ref 4 ranged from approximately 1.03 to 1.12 for the Prandtl 
number, tube diameter Reynolds number, and streamwise coordinate at the cool- 
ing hole diameter values encountered in this experiment. The average heat 
transfer coefficient for each cooling hole was then calculated from the 
Nusselt number, hole diameter, and thermal conductivity. 

After the data acquisition task is completed, all of the data are trans- 
ferred to an HP 1000 Series A900 computer in the Allison Research Laboratories 
for further analysis and plotting. 


4.3 Heat Transfer Measurement Technique 

The heat transfer measurement technique, discussed briefly in 
Section 3.5, used a finite element solution of the 2-D Laplacian heat conduc- 
tion equation for the vane internal temperature field using measured surface 
temperatures and internal cooling hole heat transfer coefficients as boundary 
conditions. The technique is illustrated in Figure 15. Inputs to the pro- 
gram, in addition to the measured inlet and exit boundary conditions, were the 
2-D vane cross-sectional geometry, thermal conductivity of the material, and 
the average coolant temperature for each radial hole. 

A F EM of the midspan cross section of the airfoil was constructed by 
using A1 II i son' s computer aided design/computer aided manufacturing (CAD/CAM) 
facilities. The finite element grids used for the present film cooled airfoil 
were previously shown in Figure 8. A total of 179 nodes were located around 
the airfoil outer surface, while 41 nodes were located on the thermal barrier. 
A special effort was made to arrange sufficient elements in the thin trailing 
edge region to ensure the quality of the solution in that region. Also, the 
thermal barrier was designed in a "Z" shape to aase the construction of finite 
element grids. 

A linear fit of all measured midspan surfase temperatures for a given run 
was used to provide the temperature for each surface nodal point of the FEM. 
Since the finite element program was available on the Allison Data Center IBM 
computer, the input to the finite element progrom was created on the HP 1000 
Series A900 computer and then transferred to IB1 using a telephone link. The 
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Figure 15. Heat transfer data reduction technique. 


heat transfer solution from the finite element program, which is the normal 
heat conduction into the vane surface, is transferred back to the HP 1000 via 
the telephone line. The hot gas side local heat transfer coefficients were 
derived by equating the surface normal heat flux to the local convection. 


4.4 Data Uncertainties 

An uncertainty analysis was performed for the key experimental parame- 
ters, using the technique of Kline and McCl insock (Ref 5). The accuracy of 
the external heat transfer coefficient measurement is primarily dependent on 
the accuracy of the external vane surface and free-stream gas temperature 
measurements, the geometry description for the finite element program, the 
calculation of the heat transfer coefficients for the radial cooling holes, 
and the knowledge of the thermal conductivity of the vane material. Details 
of the uncertainties of the individual measurements are discussed in Reference 
1. Using the uncertainties of the individual measurements, a calculation of 
the overall uncertainty in the external heat transfer coefficient was made 

methods of Ref 5. Due to variations in the airfoil thickness along 
the chord, it was necessary to calculate the uncertainty at several points. 

The maximum uncertainty, based on minimum wall thickness (distance from cool - 
jng hole to exterior surface), was calculated at various regions on the air- 
foil. The values ranged from + 7.1% to ± 22. E% as shown in Table V. The 
uncertainties increase significantly beyond midchord due to a decrease in 
airfoil thickness. 


Table V. 

Experimental Uncertainties 

Uncertainty in heat transfer coefficient measurements 


Pressure surface 

Suction 

surface 

Percent Percent 

Percent 

Percent 

surface arc uncertainty 

surface arc 

uncertainty 

26-34 + H.8 

30-36 

+ 9.6 

34-45 + 7.1 

26-42 

+ 10.4 

45-56 + 8.5 

42-48 

+ 11.5 

56-67 + 9.9 

48-57 

+ 7.1 

67-78 + 11.7 

57-65 

+ 8.5 

78-89 + 16.7 

65-74 

+ 9.7 

89-100 + 22.5 

1 4-82 

+ 10.6 


62-91 

+ 16.8 


S 1-100 

± 22.3 

Uncertainty in test parameters 


Reynolds number, Re 


± 3.1% 

Mach number, Ma 


+ 0.9% 

Wall to gas temperature ratio, 

V T a 

+ 2.0% 

Coolant to freestream pressure 

rati 8, P„/P + 

+ 1.0% 

Coolant to freestream temperature ratio, H/T 

c 9 

+ 4.0% 


24 



The uncertainty was also calculated for the test parameters, based on the 
methods of Reference 5. The results are given in Table V. The uncertainties 
presented in this subsection are intended to provide the analyst with an 
indication of the uncertainty in absolute levels in using the data for verifi- 
cation purposes. In comparing data runs for a given cascade (i.e., looking 
for Reynolds number trends, etc), the uncertainty in the comparisons is con- 
siderably less than the values just described. This difference is due to the 
fact that several of the variables contributing to the uncertainty do not 
change from run to run. For example, an error of 3% in the airfoil thermal 
conductivity would result in an error in the absolute value of the heat 
transfer coefficient, but would be of the same order for each run. Thus 
comparisons of runs from a given cascade would not be affected. Reproduci- 
bility for a given cascade is on the order of ±2%. 
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V. TEST CONDITIONS 


ent tin cwdiUon^Iifh 5 ?!? pres ™ ted in tMs study "ere obtained at differ- 
! t m V° V 0ns I th the vanab1e parameters being exit Reynolds number 
total aC ^ number > cool ant-to-gas absolute temperature ratio and coolant-to aas 
tota pressure ratio. Each nominal test condition is repiJsSted by a fl!e? 

clnlfo Ta^bw'nf lu Ch nUmer1C di3it of the code corresponds to one 1} the 
control variables of the experiment as shown in Figure 16 The first Hinit 

th£ th?rH d t t0 t X l l Mach number ’ the sec ond to the exit Reynoldfnumber 
the third to coolant to gas temperature ratio (T_/t ) , the fourth to the * 

pSmp 0 r /Tf r : n a 3 ^he a fi?^ S t SUr ?H rati °i 0f ^ M edge^showerhead 
of the two ‘downstream film coo ng p enu^ rV/pIrix^rRevnl^r 6 ^ 

referred to in the figure are based' ^o^ai f f’J^chord nd eJ 5ac 
numbers are based on measured inlet total pressur^and mid-oass^oe tn m?H 
passage average measured exit plane static pressure. Al^tests were cStlddcted 

sity levdri^rsf'based'oSTM^ 6 ° f 70 °°* (1260 ° R) ’ and a turbulence inten 
Reference 1 ' 5 °’ b d LDA measurements taken previously as reported in 


^-1 — Heat Transfe r Data Test Conditions 

inlet tc^uI^a^e^T ^he^nle^anH.^t'Sach^be^ ! Slj an" 


Code No. 


control variable by position 
. 

Position 1 

Ma 2 

Position 2 — 
Re 2 x 10“ 6 

Position 3 — 
Tc/T, 

Position 4 — 
Pc M/Pi 

Position 5 — 
Pc.dn/Pt 

ss 

ps 

0 



No coolant flow 

1.00 

1,00 

1.00 

1 



Min 



- . 

2 



Med 




3 

0.75 

1.5 

Max 

1.02 

1.02 

1.02 

4 

0.90 

2.0 


1.05 

1.05 

1.05 

5 


2.5 


1.10 

1.10 

1.10 

6 





1.30 

1.30 

7 





1.50 

1.50 

8 





1.70 

1.70 


Figure 16. Control variable code description. 
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the inlet and exit Reynolds number based on the true chord Re^ and Rep, and 
the arc-distance weighted average wall-to-gas absolute temperature ratio, 
T^/Tq. Table VI-B shows the actual secondary flow conditions represented by 
the cool ant-to-gas absolute temperature ratio, T c /T q , the average coolant-to- 
free-stream total pressure ratio, P c /P^. , and film coolant (clnt) mass flow 
rate for each of the three plenums supplying the suction surface, the leading 
edge, and the pressure surface film cooling arrays. 

The cascade Reynolds number range was achieved by varying the cascade 
flowrate from approximately 2.27 kg/s (5 lbm/sec) to 4.54 kg/s (10 lbm/sec). 

At a given Reynolds number condition, exit Mach number levels were independ- 
ently established by adjusting the cascade exit pressure ratio with a control- 
lable exhaust valve. The cool ant-to-free-stream total pressure ratio was 
varied by controlling the film cooling mass flow rate to each plenum. The 
coolant-to-gas absolute temperature ratio parameter was controlled by a single 
electric heating system for the three plenums. The coolant-to-gas absolute 
temperature ratio has some variation from plenum to plenum due to each plenum 
requiring a different coolant mass flow rate to achieve the prescribed 
coolant-to-gas total pressure ratio. Also, some further variations in T c /T q 
occurred between test conditions due to the changes in the influence of the y 
test hardware on the onboard coolant supply temperature as other parameters 
were varied. 



.75 .90 

Exit Mach number, Ma 2 


Figure 17. Text matrix for heat transfer data 
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Table VI 

Summary of heat transfer run conditions 


A. Cascade conditions 


RUNCODE PT 1 TT 1 



kPa 

psi a 

K 

°R 

34000 

304.65 

44.39 

707 . 

1272 . 

34103 

300.73 

43.62 

703 . 

1266 . 

34104 

303.81 

44.06 

702 . 

1263 . 

34105 

302.33 

43.85 

697 . 

1254 . 

34135 

305.81 

44.35 

701 . 

1261 . 

34145 

306.35 

44.43 

703 . 

1265 . 

34155 

310.17 

44.99 

701 . 

1262 . 

34303 

304.81 

44.21 

706 . 

1270 . 

34304 

303.48 

44.02 

711 . 

1280 . 

34305 

307.19 

44.55 

700 . 

1260 . 

43000 

211.65 

30.70 

704 . 

1267 . 

43103 

215.23 

31.22 

716 . 

1289 . 

43104 

211.90 

30.73 

705 . 

1269 . 

43105 

238.15 

31.64 

703 . 

1266 . 

43135 

213.64 

30.99 

705 . 

1268 . 

43145 

213.92 

31.03 

705 . 

1269 . 

43155 

218.31 

31.66 

702 . 

1263 . 

43303 

214.71 

31.14 

709 . 

1277 . 

43304 

214.72 

31.14 

707 . 

1273 . 

43305 

214.66 

31.13 

706 . 

1270 . 

44000 

280.35 

40.66 

709 . 

1277 . 

44103 

279.12 

40.48 

709 . 

1276 . 

44104 

283.24 

41.08 

709 . 

1276 . 

44105 

281.90 

40.89 

705 . 

1270 . 

44106 

284.14 

41.21 

714 . 

1285 . 

44107 

281.08 

40.77 

707 . 

1273 . 

44108 

281.94 

40.89 

703 . 

1266 . 

44133 

284.68 

41.29 

705 . 

1268 . 

44135 

281.55 

40.84 

705 . 

1269 . 

44144 

285.22 

41.37 

704 . 

1267 . 

44145 

279.92 

40.60 

705 . 

1269 . 

44155 

280.95 

40.75 

705 . 

1268 . 

44203 

282.02 

40.90 

708 . 

1275 . 

44204 

282.17 

40.93 

705 . 

1270 . 

44205 

285.64 

41.43 

709 . 

1275 . 

44303 

279.38 

40.52 

697 . 

1254 . 

44304 

282.96 

41.04 

701 . 

1262 . 

44305 

284.47 

41.26 

702 . 

1263 . 

44306 

280.54 

40.69 

702 . 

1264 . 

44307 

280.97 

40.75 

703 . 

1266 . 

44308 

283.93 

41.18 

711 . 

1280 . 

44333 

282.93 

41.04 

710 . 

1279 . 

44344 

285.13 

41.35 

701 . 

1263 . 

44355 

284.02 

41.19 

702 . 

1264 . 

45000 

355.67 

53.59 

696 . 

1253 . 

45103 

350.34 

50.81 

705 . 

1270 . 

45104 

350.36 

50.82 

703 . 

1265 . 

45105 

346.24 

50.22 

699 . 

1258 . 

45135 

350.31 

50.81 

699 . 

1257 . 

45145 

352.18 

51.08 

698 . 

1256 . 

45155 

348.53 

50.55 

698 . 

1256 . 

45303 

350.99 

50.91 

702 . 

1264 . 

45304 

350.39 

50.82 

704 . 

1266 . 

45305 

351.35 

50.96 

701 . 

1263 . 


Ma | Rej Ma £ RG2 T^/T 
xlO ' 6 xlO ' 6 


0 

.17 

0 

.57 

0 

.75 

1 

.99 

0 

.81 

0 

.19 

0 

.64 

0 

.75 

1 

.97 

0 

.77 

0 

.19 

0 

.63 

0 

.75 

2 

.00 

0 

.76 

0 

.18 

0 

.61 

0 

.75 

2 

.00 

0 

.76 

0 

.18 

0 

.62 

0 

.75 

2 

.01 

0 

.75 

0 

.18 

0 

.62 

0 

.74 

2 

.00 

0 

.75 

0 

.19 

0 

.65 

0 

.75 

2 

.05 

0 

.76 

0 

.17 

0 

.57 

0 

.75 

2 

.00 

0 

.80 

0 

.17 

0 

.56 

0 

.75 

1 

.97 

0 

.80 

0 

.17 

0 

.60 

0 

.75 

2 

.03 

0 

.80 

0 

.19 

0 

.46 

0 

.91 

1 

.51 

0 

.76 

0 

.19 

0 

.45 

0 

.89 

1 

.49 

0 

.73 

0 

.19 

0 

.45 

0 

.91 

1 

.51 

0 

.72 

0 

.19 

0 

.46 

0 

.89 

1 

.55 

0 

.72 

0 

.19 

0 

.45 

0 

.90 

1 

.52 

0 

.71 

0 

.19 

0 

.44 

0 

.90 

1 

.52 

0 

.71 

0 

.19 

0 

.46 

0 

.89 

1 

.55 

0 

.72 

0 

.18 

0 

.43 

0 

.90 

1 

.52 

0 

.74 

0 

.19 

0 

.44 

0 

.90 

1 

.52 

0 

.74 

0, 

.19 

0 

.44 

0 

.90 

1 

.52 

0 

.74 

0 , 

.19 

0 

.59 

0 

.89 

1 

.97 
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Table VI (contd) 

Summary of heat transfer run conditions 
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Table VI (contd) 

Summary of heat transfer run condition's 
B. Secondary flow conditions (contdl 
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VI. DISCUSSION OF EXPERIMENTAL RESULTS 


6.1 Heat Transfer Results 


Heat transfer data from this experimental program are tabulated in 
Appendix A. Included in the tabulation are the heat transfer coefficient 
distributions and vane surface temperature distributions. The location of 
each measurement is expressed as a percent of surface length as measured from 
the geometric stagnation point defined as x=0 point in Figure 7, and a percent 
of axial chord. Appendix A also contains tabulated discharge coefficient and 
blowing ratio data for the film coolant flow. The baseline (i.e., no discrete 
injection) heat transfer distribution plots and all data comparison plots 
showing the effects of downstream film cooling with and without leading edge 
film cooling are contained in Appendix B, although some representative data 
comparison plots are presented and discussed in this section. 

The goal of presenting the heat transfer results is to isolate the dif- 
ferences between non-film cooled and film cooled (in this case, downstream 
film cooling with and without leading edge injection) heat transfer downstream 
of the suction and pressure side film cooling arrays. This goal is achieved, 
as done before in Reference 2, by calculating the ratio of the experimentally 
determined local Stanton number for cases where coolant is being ejected to 
the local Stanton number determined for the case where no coolant is added. 

Rather than simply form the film cooled Stanton number to non-film cooled 
Stanton number ratio (Str^/St^pc) , which would take on values about a "no 
difference" value of unity, an alternate parameter referred to as Stanton 
number reduction (SNR) is used. SNR is defined as 


SNR = 1 - (St FC /St NFC ) 


( 2 ) 


When SNR is greater or less than zero, it implies reduced or increased heat 
transfer levels, respectively. When SNR is equal to zero, it implies no 
difference in the heat transfer level. Forming SNR values along the entire 
test surface gives the actual SNR distribution for the airfoil. In addition, 
if the film cooled Stanton number to nonfilm cooled Stanton number ratio were 
determined using data obtained at equivalent exit Mach number and exit 
Reynolds number conditions, SNR would be approximately equal to the actual 
heat transfer coefficient reduction, 


SNR “ 1 - (h FC /h N FC) 


( 3 ) 


because (p^CpUlg NFc/(Poo c p u )e FC wou1cl be near unity. SNR results shown here 
and in Appendix A and B were formed by using the above equation. 

Prior to obtaining film cooled heat transfer data, baseline data (i.e., 
without film cooling) were obtained at the four baseline conditions as shown 
in Figure 17. Starting first with the exit Mach number effects, typical 
baseline measured surface static pressure distributions corresponding to the 
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two cascade expansion ratios tested are shown n Figure 18 and tabulated in 
Table VII. The percent surface distance in Figure 18 and all figures that 
follow is measured from the geometric stagnation point. As observed in 
References 1 and 2, the primary effect of exit Mach number variations is to 
alter the suction surface pressure distribution downstream. The resultant 
effect on the measured baseline heat transfer s shown in Figure 19. In this 
figure and in other similar figures, the vertical dashed lines mark the loca- 
tions of the film cooling hole rows and the vertical solid lines mark the 
locations of the thermal barrier on the pressure and suction surfaces. On the 
suction surface, the level of heat transfer coefficient decreases with 
increasing exit Mach number due to different static pressure distribution. On 
the pressure surface, much less variation in heat transfer due to variation in 
Mach number is noticed, again caused by lesser variation in the static pres- 
sure distribution. 

The effect of exit Reynolds number variation on the baseline heat trans- 
fer coefficient distribution is shown in Figure 20. As expected, the overall 
heat transfer levels systematically increase as the exit Reynolds number 
increases. 

The present heat transfer data matches reasonably well with the data of 
References 1 and 2 at surface percentage distances greater than 50% on both 
suction and pressure surfaces. However at surface distances less than 50%, 
the differences in geometry of the film cooling positions between the vane of 
the present study and the previous studies causes differences in absolute heat 
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Figure 18. The effects of exit Mach number variation on the C3X 
vane baseline surface static pressure distribution. 
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Table VII. 


C3X 

vane surface 

static Dressure data 


% Surface 

% Axial 

P S / p t 


distance 

chord 

Ma 2 = 0-75 

0.90 

Suction 

surface 



1.22 

0.27 

0.9946 

0.9942 

3.47 

2.11 

0.9807 

0.9804 

6.29 

5.23 

0.9467 

0.9452 

11.53 

13.60 

0.8406 

0.8287 

15.26 

20.91 

0.6924 

0.6711 

19.81 

30.98 

0.5669 

0.5333 

31.81 

50.00 

0.5530 

0.4210 

34.36 

52.76 

0.5839 

0.5106 

37.73 

56.08 

0.6023 

0.5092 

47.98 

65.14 

0.6367 

0.5271 

54.81 

70.65 

0.6474 

0.5398 

61.67 

75.97 

0.6606 

0.5564 

68.00 

80.74 

0.6665 

0.5626 

75.32 

86.13 

0.6699 

0.5639 

80.63 

89.94 

0.6677 

0.5615 

89.00 

95.68 

0.6754 

0.5717 

93.74 

98.68 

0.6764 

0.5742 

Pressure surface 



1.34 

0.22 

1.0000 

1.0000 

4.25 

1.99 

0.9950 

0.9945 

7.19 

5.36 

0.9892 

0.9873 

10.11 

9.62 

0.9880 

0.9857 

27.33 

33.04 

0.9830 

0.9814 

36.77 

44.32 

0.9734 

0.9696 

53.61 

61.89 

0.9456 

0.9386 

63.02 

70.51 

0.9048 

0.8870 

70.44 

76.80 

0.8745 

0.8488 

79.23 

83.76 

0.8233 

0.7901 

87.31 

89.77 

0.7567 

0.7014 

97.06 

96.51 

0.6625 

0.5553 


transfer data. In the present study during baseline runs, there was a devel- 
oping thermal boundary layer beginning at the thermal barrier at about 20-2 * 
surface distances on both surfaces causing the differences in absolute heat 
transfer levels at surface distances less than 50%. The origination of the 
thermal boundary layer is shown by the step change in temperature across the 
thermal barrier in Figure 21, which gives the vane surface-to-gas absolute 
temperature ratio (T w /T ) distribution at the baseline condition corresponding 
to an exit Mach number (Ma 2 ) of 0.9 and exit Reynolds number (Re?) of 2 . 0x10 . 
Also, the decreasing slope of the heat transfer coefficient, in Figures 19 
and 20, downstream of the thermal barrier on both surfaces show the effect of 
the developing thermal boundary layer. 
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Figure 19. i he effects ot exit liacn nunber variation on the 
vane baseline heat transfer coefficient distribut 
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Figure 20. The effects of exit Reynolds njmber variation on the C3X 
vane baseline heat transfer coefficient distribution. 
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Also in Figure 21, a cyclic variation in vane surface temperatures is 
seen near the trailing edge on both surfaces. These variations are due to 
coolant air flowing through the internal cooling ho ^s The s e variations i 
surface temperature result in the heat transfer coefficient fluctuations seen 
earlier in Figures 19 and 20. Figure 22 shows the heat transfer distribution 
for the baseline condition of Ma ? = 0.9 and Re 2 = 2.0xl0 6 , which again shows 
the fluctuations in heat transfer coefficient over the rear 50 percent of the 
airfoil Also in Figure 22, results predicted (Ref 6) for the same conditions 
usinq the Allison - STANC00L code developed by Refs 1 and 2, are given. Here, 
the solid curve is the predicted results with a constant temperature boun ary 
condition. CU The dashed 'curve is the prediction made using the actual ^.sured 
surface temperature boundary condition given in Figure 21. Figure fiction 
very reasonable comparison between the experimental data and the P’ redict 
using the measured surface temperature for the boundary condition. This com 
pari son illustrates the significance of using the actual wa «mpe 
boundary condition when making heat transfer predictions It also llustrates 
the sensitivity of the experimental method by its demonstrated ability t 
track the cyclic nature of the heat transfer coefficient distribution in the 
trailing edge region of the airfoil. 

The effect of downstream blowing on the vane surface static pressure dis- 
tribution is shown in Figure 23, where the base fl™ “ngitions are at an exit 
Mach number of 0.9 and an exit Reynolds number of 2.0x10 . Figure dS mai 
cates that increasing the downstream blowing strength from 1.00 (no 
to 1.63 has no measurable effect on the vane surface static pressure is 

tion. 


^° 2 Data id M02 Re 2 P C./P. Pc.d*/P| Tc/T, 

Re 2 =2.0X10»»6 Q 89 , 97E:6 t.oo 1-00 1.00 
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Figure 21. 


Vane surface-to-gas absolute temperature ratio distribution 
at baseline flow condition of Ma 2 = 0.9 and Re 2 = 2.00x10 . 
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Data - Run ID: 44000 
Prediction — Constant temperature 
Prediction - Variable temperature 
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Figure it. Vane surface local heat transfer coefficient distribution 
at baseline flow condition of Ma 2 = 0.9 and Re 2 - 2.00xl0 6 . 
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riyure co. cliects of downstream blowing on vane surface static 
pressure distribution. 
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Normalized heat transfer coefficient, h/ho 




Figures 24, 25, and 26 show the effects of varying the blowing strength at 
three constant thermal dilution (Tr/Tq) levels with only the downstream film 
cooling arrays active. The base flow conditions are at exit Mach number of 
0.9 and an exit Reynolds number of 2.0x10 . Figure 24 shows the effect of 
varying blowing strength (P c /Pt) at the lowest cool ant-to-gas temperature 
ratio (T c /T q = 0.65, MIN). A positive SNR is seen on both surfaces at all 
three blowing strengths indicating a comparatively large decrease in heat 
transfer due to downstream film cooling. A pronounced variation in SNR due to 
different blowing strengths is seen on the pressure surface. Also, on the 
pressure surface, as the blowing strength is increased, the effect of film 
cooling is felt further downstream. However, the higher turbulence level near 
the film cooling holes, resulting from increased blowing, tends to increase 
heat transfer ( i . e , reduce SNR) in the near hole region. On the other hand, 
on the suction surface, there is no significant effect due to varying blowing 
strengths. This is due to the lower freestream pressure on the suction sur- 
face causing the film coolant flow on the suction surface to be choked over 
this range of pressure ratios. The choked conditions keep the blowing ratio 
almost invariant on the suction surface. 

Figures 25 and 26 show similar behavior at higher T c /T„ ratios of 0.75 
(MED) and 0.85 (MAX), though, as expected, with lower values of SNR due to 
lower levels of thermal dilution (warmer air being injected). Also, on the 
pressure surface, at the lower thermal dilution levels (high T c /Tg), the 
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Figure 24. Effects of downstream blowing on Stantbn number reduction 
(T c /T g =MIN). 
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and turbulence augmentation effects. 

On the SNR data presented above, just downstream of the suction side ^ 
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Fiaures 29 and 30 show the effects of both the downstream and the leading 
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to the case where only the downstream film cooling holes are active. 
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Figure 29. Effects of leading edge and downstream blowing on Stanton 
number reduction (T r /T q = MIN). 
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on the pressure surface just downstream of the film cooling holes, slightly 
higher values of SNR are seen due to the leading edge film cooling holes beinq 
active. 


The SNR data for the case where downstream film cooling hole arrays are 
at a constant blowing strength of 1.10 while the leading edge film cooling 
blowing strength is varied from 1.00 (no leading edge blowing) to 1.10 are 
shown in Figure 31. These data are at the flow conditions corresponding to an 
exit Mach number of 0.75 and an exit Reynolds number of 2.0xl0 6 . On the pres- 
sure surface, SNR is increased by low leading edge blowing values 
i P c,le/£t " 1 -°2). However, at higher leading edge blowing values, SNR values 
drop off, to the extend that SNR is lower than without any leading edge blow- 
ing. This indicates that high leading edge blowing rates can actually in- 
crease heat transfer over the entire pressure surface of the airfoil due to 
increased turbulence levels. On the other hand, very little effect of leading 
edge blowing is seen on the suction surface. 


To illustrate the effects of thermal dilution, data shown earlier in 

r i***/!* 24 j 2 ? V ere re 'P lotted as a function of T c /T a at two blowing strengths 
of 1.02 and 1.10 and are shown in Figures 32 and 33, respectively. On the 
suction surface, in both cases, there is a significant effect due to different 
cool ant-to-gas temperature ratios. Conversely, on the pressure side, at the 
lower blowing strength, as shown in Figure 32, only a small effect is noticed. 
However, as seen in Figure 33, there is a larger effect on the pressure sur- 
face due to varying thermal dilution at the higner blowing strength of 
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Figure il. Ltrects of downstream film cooling thermal dilution on 
Stanton number reduction (P r /P+ = 1.0?). 


Mo 2 =0.9 
Re 2 =2.0X 10**6 
Pc.i./Pt=100 

Pc.d./P * =1 - 10 


Data 

ID 

Ma 2 

Re 2 

Pc*/Pt 

Pc.diAt 

Tc/Tg 

A 

44305 

.90 

2.03E6 

1.00 

1.11 

.85 

0 

44205 

.90 

2.01E6 

1.00 

1.11 

.77 

□ 

44105 

.89 

1.99E6 

1.00 

1.10 

.68 


T c /T g =VAR 



. .yule jj, Ltrects of downstream film cooling thermal dilution on 
Stanton number reduction (P c /P^ = 1.10). 
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Pp/P^ = 1.10. Also in Figure 33, at higher coolant-to-gas temperature ratio, 
SNR is negative on the pressure surface at surface distances less than 50%. 

As mentioned before, this increase in heat transfer is due to the high blowing 
strength causing a higher level of turbulence augmentation effects which off- 
sets the thermal dilution effects in the vicinity of the film cooling holes. 


Figures 34 and 35 illustrate the effect of varying the exit Mach number 
from 0.75 to 0.90 while keeping other flow and film cooling conditions con- 
stant. In these instances, the downstream film cooling hole arrays are at 
blowing strengths, P c h s /P+, of 1.10 and the coo 1 ant-to-gas temperature 
ratios, T c /T„, ~are at’MlN (Figure 34) and MAX (Figure 35) levels. In these 
cases, each film cooling data point is compared with the baseline at that flow 
condition. In other words, these SNR data show the increase or decrease of 
the heat transfer over the particular baseline case. Figures 34 and 35 show 
that there is no significant effect on SNR due to variations in Mach number on 
either the suction surface or pressure surfaces at the lower coolant-to-gas 
temperature ratio. However, on the pressure surface at the higher coolant- 
to-gas temperature ratio, Figure 35 shows that there is a slight Mach number 
effect. As pointed out earlier, at the higher coolant-to-gas temperature 
ratio, on the pressure surface, the favorable thermal dilution effects are 
offset by the adverse turbulence augmentation effects, thereby increasing heat 
transfer near the vicinity of the film cooling holes. At regions where this 
phenomenon occurs, the change in heat transfer due to film cooling seems to 
depend on the Mach number, suggesting that the turbulent augmentation effect 
may be Mach number dependent. 
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Figure 34. Effects of Mach number on Stanton number reduction 
(P c /P t - 1.10, T c /T g - MIN). 
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Figure 35. Effects of Mach number on Stanton number reduction 
(P c /P t = 1.10, T c /T g = MAX). 

The effects of three different exit Reynolds numbers of 1.5x10®, 2.0x10®, 
and 2.5x10® on downstream film cooling are shown in Figures 36 and 37. As in 
the previous two figures, the SNR data show the change in heat transfer due to 
film cooling above the particular baseline. Figure 36 presents data at the 
MIN level of cool ant-to-gas temperature ratio and coolant pressure ratio of 
1.10. On both surfaces, SNR increases with increasing Reynolds number in- 
dicating that a more favorable effect of film cooling is attainable at a 
higher Reynolds number, though the trends are more pronounced on the pressure 
surface than on the suction surface. In Figure 37, where the cool ant-to-gas 
temperature is at MAX level, the effect of Reynolds number variation is not as 
marked as in the case of the lower cool ant-to-gas temperature ratio. 

In summerizing the heat transfer results, the data indicate that con- 
siderable cooling can be attained by downstream film cooling. The downstream 
film cooling process is a complex function of the thermal dilution, due to the 
injection of relatively cold fluid, and turbulence augmentation, due to the 
injection process, with trends actually reversing as the cool ant-to-gas tem- 
perature ratio is varied. The pressure surface of the airfoil is shown to ex- 
hibit a considerably higher degree of sensitivity to the combined effect of 
turbulence augmentation and thermal dilution. At regular blowing strengths 
(P c /P+ > 1.0), the pressure surface shows considerable dependence on blowing 
strength, while the suction surface is insensitive to varying blowing 
strength, due to the coolant flow being choked. Also, the heat transfer 
levels are significantly dependent on the thermal dilution, to the extend that 
at high levels of thermal dilution, the turbulence augmentation effect is neg- 
ligible. The data also indicate that, at high thermal dilution levels 
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Figure 36. Effects of Reynolds number on Stanton number reduction 
(P c /P t = 1.10, T c /T g = MIN). 
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Figure 37. Effects of Reynolds number on Staiton number reduction 
(P c /P t = 1.10, T c /T g = MAX). 
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(i.e. low cool ant-to-gas temperature ratio), the film cooling effects are 
relatively insensitive to exit Mach numbers, while higher favorable film cool- 
ing effects are seen at higher exit Reynolds numbers. Conversely, at low 
thermal dilution levels (i.e., high cool ant-to-gas temperature ratio), film 
cooling effects are dependent on exit Mach number and lesser exit Reynolds 
number effects are seen and finally, the heat transfer results presented here 
indicate that the data is significantly dependent on the measured vane 
surface-to-gas temperature ratio distribution. 


6.2 Throat Passage Pressure Results 

During all heat transfer data acquisition runs, static pressure measure- 
ments were acquired near the cascade throat on the upper and the lower pas- 
sages. These data are tabulated in Appendix C. Included in the tabulation is 
the run code, the percent distance of the location of the pressure tap from 
the midspan of the upper vane to the midspan of the lower vane, and the ratio 
of the local static pressure-to-inlet total pressure. Note that this distance 
from the upper vane midspan to the lower vane midspan is actually three dimen- 
sional, as shown in Figure 38. The distance is measured spanwise from the 
midspan of the upper vane suction surface to the endwall; then along the 
endwall to the lower vane; then spanwise from the endwall to the midspan of 
the lower vane along the vane pressure surface. Some representative data of 
the throat passage pressure are presented and discussed in this section. 



Figure 38. Isometric view of the location of the throat static 
pressure measurements. 
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Percentage distance from upper midspan to luwer midspan at throat 


Figure 39. 


Throat static-to-inlet total 
Ma 2 = 0.9 and Re 2 = 2.0x10°. 
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1.00 1.00 100 

1.00 1.00 1.00 

Pc,p./Pt=1 00 
T c /T 9 =N0BL0W 


Ma 2 =0.9 
Re 2 =2.5X10**6 
P c . l/P^I.OO 


Data 

0 


Passage 

Low«r 

Upp*r 


ID 


45000 

45000 


Ma 2 P®2 


.92 

.92 


2.5BE8 

2.58E6 



Mgure 40. 
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Maj=0.9 

Data 

Passage 

ID 
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Pc.-/Pl 

Pc.d./Pt 
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44105 
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1.98E6 

1.00 
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44104 

.90 
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1.00 

1.05 
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44103 

.89 

1.96E6 

1.00 

1.02 

.68 

Pc.d./P«=VAR 
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.90 
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1.00 

1.10 

.68 
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Percentage distance from upper midspan to lower midspan at throat 


Figure 42. Effects of blowing strength on throat static-to-inlet 
total pressure ratio. 


contains film cooling arrays. Effects of varying blowing strengths do not 
seem to have any significant effect on the throat static pressure ratio. 
However, at locations near the corner where the endwall meets the vane suction 
surface, there is a distinct drop in throat static pressure ratio due to film 
cooling, but there does not seem to be any consistent effect associated with 
the varying levels of film cooling. 

In summary, the throat static pressure distribution from upper midspan to 
lower midspan via the endwall does not vary extensively. Varying downstream 
film cooling with and without leading edge film cooling does not show any 
consistent effects on the surface pressure distribution. The effects of the 
film cooling are essentially insignificant except at the corners of the vane 
suction surface and the endwall where a slight reduction in static pressure 
was measured. 
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VII. CONCLUSIONS AND RECOMMENDATIONS 


The results from this experiment have provided a data base for charac- 
terizing the effects of downstream film cooling with and without leading edge 
(showerhead) film cooling on external heat transfer to the C3X airfoil. 

The external heat transfer data indicate that considerable cooling can be 
attained by downstream film cooling. The downstream film cooling process is a 
complex function of mainly two competing mechanisms; (i) the thermal dilution, 
due to the injection of relatively cold fluid, which decreases heat transfer 
to the airfoil, and (ii) turbulence augmentation, due to the injection pro- 
cess, which increases heat transfer to the airfoil. It is also observed that 
favorable cooling effects actually reverse as the coolant-to-gas temperature 
ratio are varied. 


The pressure surface of the airfoil is shown to exhibit a considerably 
higher degree of sensitivity to the combined effect of turbulence augmentation 
and thermal dilution. At moderate blowing strengths (Pr/Pt > the pres- 

sure surface shows considerable dependence on blowing strength, while the 
suction surface is insensitive to variations in blowing strength, due to the 
coolant flow being choked. Also, the heat transfer levels are significantly 
dependent on thermal dilution, to the extend that at high levels of thermal 
dilution, the adverse turbulence augmentation effect is negligible. The data 
also indicate that, at high thermal dilution levels (l.e. low coolant-to-gas 
temperature ratio), the film cooling effects are relatively insensitive to 
exit Mach numbers; and higher favorable film cooling effects are seen at 
higher exit Reynolds numbers. Conversely, at low thermal dilution levels (i.e., 
high coolant-to-gas temperature ratio), film cooling effects are dependent on 
exit Mach number; and lesser effects due to exit Reynolds number are seen. 


Static pressure data indicate that vane surface static pressure is rela- 
tively independent of downstream and leading edge blowing. Also, the throat 
static pressure distribution from upper midspan to lower midspan via the 
endwall do not vary extensively. Downstream film cooling with and without 
leading edge film cooling do not show any consistent effects on the passage 
throat static pressure distribution. And moreover, the effects of the film 
cooling are not significant on the static pressure except at the corners of 
the vane suction surface and the endwall. 


After analyzing the heat transfer data obtained in this experimental 
program, the following recommendations should be considered for future work: 

o The heat transfer data indicate a strong dependence on the measured vane 
surface-to-gas temperature ratio distribution, and hence, the surface 
temperature distribution associated with the heat transfer data should be 
taken into account when predicting heat transfer results to compare with 
these data. 

o Further work should be carried out to fully understand the trends of the 
favorable effects of thermal dilution and the adverse effects of turbu- 
lence augmentation during film cooling. A better understanding of these 
effects would help in obtaining better predictions of film cooled vane 
heat transfer. 
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APPENDIX A 


TABULATED HEAT TRANSFER DATA 


Tabulated heat transfer data for each run code of the downstream and 
leading edge film-cooled C3X cascade are presented in Table VIII. These data 
sets are listed in run code order, with the actual operating conditions asso- 
ciated with each run code having been given previously in Table VI. Vane 
surface-to-gas absolute temperature ratio (T w /T q ) data and normalized heat 
transfer coefficients (h/h p ) are tabulated versfls percent of surface arc 
length and percent of axial chord. The heat transfer coefficients are norma- 
lized with respect to 1135 W/nr/°C (200 BTU/hr/ft z /°F) . The surface arc and 
axial chord lengths were given in Table III. 

Tabulated discharge coefficient and blowng ratio data for each heat 
transfer run code are presented in Table IX. The discharge coefficient is 
defined as the ratio of actual flow to possible ideal flow; the blowing ratio 
is defined as the coolant to free-stream mass flux ratio (M = p c u c /p 00 u 00 ) . 

Both values are averages for all holes in a given film cooling array and are 
based on the average local freestream conditions and total coolant mass flow 
rate through each cooling array. 
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Table VIII 

Heat transfer data for each run code 


RUN CODE 34000 

I PRESSURE SURFACE 


SUCTION SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.8019 

.9147 

31.98 

50.84 

.8026 

1.0021 

33.40 

52.37 

.7976 

.9839 

37.60 

56.50 

.7830 

.8854 

39.08 

57.92 

.7762 

.8255 

41.80 

60.34 

.7700 

.7571 

43.25 

61.62 

.7693 

.7428 

44.57 

62.74 

.7752 

.7232 

46.03 

63.96 

.7789 

.7163 

47.51 

65.26 

.7879 

.7734 

48.95 

66.44 

.7928 

.7269 

50.31 

67.53 

.7977 

.7022 

51.78 

68.75 

.8001 

.6286 

53.14 

69.77 

.8047 

.6639 

54.62 

71.01 

.8145 

.7756 

55.97 

71.99 

.8169 

.6861 

57.36 

73.07 

.8160 

.6457 

60.29 

75.38 

.8164 

.6824 

61.67 

76.42 

.8131 

.6644 

67.29 

80.63 

.8203 

.7185 

70.13 

82.74 

.8194 

.7380 

71.51 

83.72 

.8278 

.6918 

73.03 

84.92 

.8348 

.6921 

74.39 

85.88 

.8349 

.6122 

75.74 

86.80 

.8317 

.6299 

77.24 

87.96 

.8196 

.7033 

78.62 

88.92 

.8200 

.7362 

81.54 

91.06 

.8412 

.5516 

82.88 

91.94 

.8451 

.5802 

84.34 

92.98 

.8396 

.5959 

85.70 

93.87 

.8246 

.6044 

87.11 

94.82 

.8190 

.6560 

88.50 

95.72 

.8400 

.5184 

89.92 

96.63 

.8601 

.4714 

91.35 

97.57 

.8650 

.3856 

94.24 

99.40 

.8508 

.6365 

95.65 

100.24 

.8386 

.4877 

97.03 

101.02 

.8635 

.7888 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

28.90 

34.95 

.7796 

.6704 

30.78 

37.26 

.7680 

.5991 

32.58 

39.43 

.7615 

.4983 

34.38 

41.55 

.7623 

.4660 

36.29 

43.76 

.7653 

.4277 

41.70 

49.81 

.7792 

.3873 

45.37 

53.70 

.7887 

.3851 

47.14 

55.56 

.7908 

.4040 

49.03 

57.47 

.7901 

.4250 

50.84 

59.28 

.7925 

.4457 

52.68 

61.08 

.7990 

.4635 

54.48 

62.81 

.8032 

.4933 

56.34 

64.57 

.8103 

.5290 

58.12 

66.24 

.8096 

.5559 

59.97 

67.92 

.8076 

.6389 

61.77 

69.55 

.8122 

.6530 

63.63 

71.18 

.8180 

.5172 

65.41 

72.73 

.8260 

.5280 

67.30 

74.37 

.8276 

.4826 

69.07 

75.85 

.8237 

.5302 

70.91 

77.38 

.8130 

.6488 

72.72 

78.84 

.8130 

.7264 

74.63 

80.37 

.8280 

.5977 

76.40 

81.77 

.8374 

.4768 

78.27 

83.24 

.8427 

.4537 

81.91 

86.03 

.8215 

.6817 

85.55 

88.71 

.8401 

.4234 

87.39 

90.05 

.8579 

.3797 

89.25 

91.42 

.8657 

.5254 

91.03 

92.66 

.8648 

.8151 

92.86 

93.93 

.8495 

.8698 

96.55 

i 

96.47 

.8636 

.5939 
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Table VIII (contd) 

Heat transfer data for each run code 
RUN CODE 34103 


SUCTION SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg h/ho 


30.57 49.25 .7207 .1730 

31.98 50.84 .7208 .3546 

33.40 52.37 .7152 .4144 

37.60 56.50 .7066 .4523 

39.08 57.92 .7016 .4330 

41.80 60.34 .7000 .4151 

43.25 61.62 .7004 .4106 

44.57 62.74 .7064 .3986 

46.03 63.96 .7109 .3949 

47.51 65.26 .7208 .4349 

48.95 66.44 .7267 .4158 

50.31 67.53 .7317 .3927 

51.78 68.75 .7355 .3522 

53.14 69.77 .7406 .3724 

54.62 71.01 .7504 .4351 

55.97 71.99 .7535 .3843 

57.36 73.07 .7544 .3618 

60.29 75.38 .7560 .3907 

61.67 76.42 .7554 .3833 

67.29 80.63 .7677 .4365 

70.13 82.74 .7697 .4622 

71.51 83.72 .7789 .4201 

73.03 84.92 .7868 .4123 

74.39 85.88 .7881 .3670 

75.74 86.80 .7858 .3881 

77.24 87.96 .7755 .4534 

78.62 88.92 .7767 .4829 

81.54 91.06 .7991 .3217 

82.88 91.94 .8026 .3266 

84.34 92.98 .7985 .3570 

85.70 93.87 .7845 .3809 

87.11 94.82 .7801 .4341 

88.50 95.72 .8013 .2992 

89.92 96.63 .8213 .2482 

91.35 97.57 .8276 .2037 

94.24 99.40 .8140 .4046 

95.65 100.24 .8021 .2993 

97.03 101.02 .8269 .4823 



PRESSURE 

SURFACE 


> Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

28.90 

34.95 

.7279 

.4714 

30.78 

37.26 

.7186 

.4118 

32.58 

39.43 

.7149 

.3610 

34.38 

41.55 

.7172 

.3507 

36.29 

43.76 

.7210 

.3263 

41.70 

49.81 

.7364 

.3103 

45.37 

53.70 

.7470 

.3214 

47.14 

55.56 

.7499 

.3372 

49.03 

57.47 

.7504 

.3539 

50.84 

59.28 

.7543 

.3716 

52.58 

61.08 

.7620 

.4064 

54.48 

62.81 

.7662 

.4342 

56.34 

64.57 

.7733 

.4610 

58.12 

66.24 

.7736 

.4896 

59.97 

67.92 

.7729 

.5532 

61.77 

69.55 

.7776 

.5631 

63.63 

71.18 

.7832 

.4612 

65.41 

72.73 

.7909 

.4705 

67.30 

74.37 

.7930 

.4455 

69.07 

75.85 

.7903 

.4927 

70.91 

77.38 

.7813 

.5955 

72. 7 2 

78.84 

.7824 

.6653 

74.63 

80.37 

.7968 

.5643 

76.40 

81.77 

.8053 

.4612 

78.27 

83.24 

.8107 

.4478 

81.91 

86.03 

.7914 

.6207 

85.55 

88.71 

.8102 

.4387 

87.39 

90.05 

.8270 

.3978 

89.25 

91.42 

.8342 

.4873 

91.03 

92.66 

.8339 

.7417 

92.06 

93.93 

.8196 

.7975 

96.55 

96.47 

.8328 

.5986 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 34104 


SUCTION SURFACE 


PRESSURE SURFACE 


% Surface 

% Axial 



% Surface 

% Axial 



Di stance 

Chord 

Tw/Tg 

h/ho 

Di stance 

Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7217 

.1507 

28.90 

34.95 

.7283 

.4711 

31.98 

50.84 

.7212 

.3365 

30.78 

37.26 

.7186 

.4174 

33.40 

52.37 

.7158 

.4055 

32.58 

39.43 

.7140 

.3609 

37.60 

56.50 

.7070 

.4514 

34.38 

41.55 

.7153 

.3432 

39.08 

57.92 

.7017 

.4309 

36.29 

43.76 

.7181 

.3152 

41.80 

60.34 

.6999 

.4121 

41.70 

49.81 

.7305 

.2844 

43.25 

61.62 

.7002 

.4077 

45.37 

53.70 

.7397 

.2859 

44.57 

62.74 

.7058 

.3944 

47.14 

55.56 

.7422 

.3007 

46.03 

63.96 

.7100 

.3894 

49.03 

57.47 

.7422 

.3152 

47.51 

65.26 

.7198 

.4307 

50.84 

59.28 

.7457 

.3298 

48.95 

66.44 

.7257 

.4190 

52.68 

61.08 

.7529 

.3602 

50.31 

67.53 

.7304 

.3913 

54.48 

62.81 

.7571 

.3811 

51.78 

68.75 

.7338 

.3484 

56.34 

64.57 

.7637 

.4015 

53.14 

69.77 

.7385 

.3704 

58.12 

66.24 

.7640 

.4306 

54.62 

71.01 

.7483 

.4379 

59.97 

67.92 

.7635 

.4869 

55.97 

71.99 

.7509 

.3838 

61.77 

69.55 

.7677 

.4951 

57.36 

73.07 

.7516 

.3597 

63.63 

71.18 

.7738 

.4050 

60.29 

75.38 

.7529 

.3859 

65.41 

72.73 

.7814 

.4079 

61.67 

76.42 

.7518 

.3779 

67.30 

74.37 

.7836 

.3849 

67.29 

80.63 

.7636 

.4348 

69.07 

75.85 

.7813 

.4331 

70.13 

82.74 

.7653 

.4560 

70.91 

77.38 

.7727 

.5286 

71.51 

83.72 

.7741 

.4183 

72.72 

78.84 

.7737 

.5905 

73.03 

84.92 

.7817 

.4111 

74.63 

80.37 

.7883 

.5005 

74.39 

85.88 

.7829 

.3696 

76.40 

81.77 

.7969 

.4035 

75.74 

86.80 

.7807 

.3894 

78.27 

83.24 

.8020 

.3832 

77.24 

87.96 

.7708 

.4505 

81.91 

86.03 

.7838 

.5565 

78.62 

88.92 

.7722 

.4786 

85.55 

88.71 

.8027 

.3828 

81.54 

91.06 

.7938 

.3298 

87.39 

90.05 

.8193 

.3429 

82.88 

91.94 

.7976 

.3400 

89.25 

91.42 

.8267 

.4309 

84.34 

92.98 

.7934 

.3634 

91.03 

92.66 

.8264 

.6484 

85.70 

93.87 

.7798 

.3810 

92.86 

93.93 

.8129 

.7147 

87.11 

94.82 

.7755 

.4253 

96.55 

96.47 

.8263 

.5312 

88.50 

95.72 

.7962 

.3047 





89.92 

96.63 

.8159 

.2599 





91.35 

97.57 

.8217 

.2101 





94.24 

99.40 

.8091 

.4049 





95.65 

100.24 

.7982 

.3118 





97.03 

101.02 

.8218 

.4780 
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Table VIII (contd) 

Heat transfer data for each run code 
RUN CODE 34105 


SUCTION SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg h/ho 


30.57 49.25 .7336 .2231 

31.98 50.84 .7330 .3860 

33.40 52.37 .7275 .4408 

37.60 56.50 .7171 .4671 

39.08 57.92 .7112 .4422 

41.80 60.34 .7082 .4152 

43.25 61.62 .7084 .4122 

44.57 62.74 .7136 .3987 

46.03 63.96 .7175 .3934 

47.51 65.26 .7268 .4363 

48.95 66.44 .7322 .4188 

50.31 67.53 .7364 .3912 

51.78 68.75 .7398 .3507 

53.14 69.77 .7442 .3721 

54.62 71.01 .7534 .4370 

55.97 71.99 .7560 .3849 

57.36 73.07 .7561 .3600 

60.29 75.38 .7568 .3812 

61.67 76.42 .7556 .3745 

67.29 80.63 .7654 .4310 

70.13 82.74 .7666 .4512 

71.51 83.72 .7746 .4174 

73.03 84.92 .7814 .4110 

74.39 85.88 .7823 .3686 

75.74 86.80 .7804 .3851 

77.24 87.96 .7704 .4360 

78.62 88.92 .7716 .4574 

81.54 91.06 .7917 .3277 

82.88 91.94 .7952 .3376 

84.34 92.98 .7915 .3624 

85.70 93.87 .7789 .3748 

87.11 94.82 .7748 .4074 

88.50 95.72 .7941 .3030 

89.92 96.63 .8124 .2634 

91.35 97.57 .8176 .2096 

94.24 99.40 .8068 .3791 

95.65 100.24 .7969 .2796 

97.03 101.02 .8190 .4567 



PRESSURE 

SURFACE 


i Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

28.90 

34.95 

.7349 

.4728 

30.78 

37.26 

.7257 

.4249 

32.58 

39.43 

.7211 

.3678 

34.38 

41.55 

.7218 

.3460 

35.29 

43.76 

.7239 

.3121 

41.70 

49.81 

.7344 

.2752 

45.37 

53.70 

.7419 

.2691 

47.14 

55.56 

.7435 

.2762 

49.03 

57.47 

.7426 

.2849 

50.84 

59.28 

.7453 

.2955 

52.68 

61.08 

.7515 

.3195 

54.48 

62.81 

.7551 

.3348 

56.34 

64.57 

.7607 

.3504 

53.12 

66.24 

.7608 

.3771 

59.97 

67.92 

.7596 

.4273 

6 [ .77 

69.55 

.7635 

.4321 

63.63 

71.18 

.7692 

.3449 

65.41 

72.73 

.7765 

.3484 

6 7 .30 

74.37 

.7787 

.3242 

69.07 

75.85 

.7765 

.3659 

70.91 

77.38 

.7681 

.4494 

72.72 

78.84 

.7689 

.5028 

74.63 

80.37 

.7830 

.4219 

76.40 

81.77 

.7912 

.3355 

78.27 

83.24 

.7963 

.3186 

8 .91 

86.03 

.7791 

.4738 

85.55 

88.71 

.7977 

.3180 

87. 39 

90.05 

.8134 

.2787 

89.25 

91.42 

.8205 

.3532 

91.03 

92.66 

.8205 

.5342 

92.86 

93.93 

.8088 

.6073 

96.55 

96.47 

.8217 

.4459 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 34135 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7206 

.1998 

28.90 

34.95 

.7221 

.4443 

31.98 

50.84 

.7209 

.3632 

30.78 

37.26 

.7136 

.3980 

33.40 

52.37 

.7157 

.4155 

32.58 

39.43 

.7093 

.3443 

37.60 

56.50 

.7062 

.4407 

34.38 

41.55 

.7102 

.3232 

39.08 

57.92 

.7007 

.4186 

36.29 

43.76 

.7125 

.2925 

41.80 

60.34 

.6984 

.3985 

41.70 

49.81 

.7233 

.2575 

43.25 

61.62 

.6986 

.3940 

45.37 

53.70 

.7310 

.2526 

44.57 

62.74 

.7039 

.3810 

47.14 

55.56 

.7327 

.2609 

46.03 

63.96 

.7078 

.3759 

49.03 

57.47 

.7320 

.2695 

47.51 

65.26 

.7168 

.4142 

50.84 

59.28 

.7346 

.2789 

48.95 

66.44 

.7219 

.3930 

52.68 

61.08 

.7408 

.2998 

50.31 

67.53 

.7264 

.3726 

54.48 

62.81 

.7443 

.3134 

51.78 

68.75 

.7295 

.3333 

56.34 

64.57 

.7501 

.3281 

53.14 

69.77 

.7338 

.3517 

58.12 

66.24 

.7502 

.3554 

54.62 

71.01 

.7427 

.4105 

59.97 

67.92 

.7493 

.4031 

55.97 

71.99 

.7452 

.3620 

61.77 

69.55 

.7531 

.4071 

57.36 

73.07 

.7457 

.3405 

63.63 

71.18 

.7588 

.3240 

60.29 

75.38 

.7469 

.3663 

65.41 

72.73 

.7662 

.3257 

61.67 

76.42 

.7458 

.3606 

67.30 

74.37 

.7684 

.3035 

67.29 

80.63 

.7555 

.4112 

69.07 

75.85 

.7664 

.3439 

70.13 

82.74 

.7568 

.4319 

70.91 

77.38 

.7581 

.4270 

71.51 

83.72 

.7650 

.4025 

72.72 

78.84 

.7591 

.4789 

73.03 

84.92 

.7719 

.3960 

74.63 

80.37 

.7727 

.3934 

74.39 

85.88 

.7730 

.3580 

76.40 

81.77 

.7809 

.3097 

75.74 

86.80 

.7710 

.3727 

78.27 

83.24 

.7859 

.2946 

77.24 

87.96 

.7611 

.4209 

81.91 

86.03 

.7685 

.4397 

78.62 

88.92 

.7623 

.4423 

85.55 

88.71 

.7873 

.2918 

81.54 

91.06 

.7823 

.3202 

87.39 

90.05 

.8033 

.2563 

82.88 

91.94 

.7859 

.3328 

89.25 

91.42 

.8105 

.3295 

84.34 

92.98 

.7819 

.3503 

91.03 

92.66 

.8105 

.4939 

85.70 

93.87 

.7695 

.3663 

92.86 

93.93 

.7988 

.5671 

87.11 

94.82 

.7653 

.3948 

96.55 

96.47 

.8120 

.4206 

88.50 

95.72 

.7846 

.2973 





89.92 

96.63 

.8030 

.2595 





91.35 

97.57 

.8081 

.2056 





94.24 

99.40 

.7976 

.3723 





95.65 

100.24 

.7876 

.2771 





97.03 

101.02 

.8095 

.4364 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 34145 



SUCTION 

SURFACE 



PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 


30.57 

49.25 

.7197 

.1828 

31.98 

50.84 

.7211 

.3645 

33.40 

52.37 

.7158 

.4176 

37.60 

56.50 

.7065 

.4442 

39.08 

57.92 

.7009 

.4213 

41.80 

60.34 

.6984 

.3988 

43.25 

61.62 

.6984 

.3934 

44.57 

62.74 

.7038 

.3797 

46.03 

63.96 

.7076 

.3742 

47.51 

65.26 

.7167 

.4131 

48.95 

66.44 

.7220 

.3921 

50.31 

67.53 

.7265 

.3708 

51.78 

68.75 

.7297 

.3311 

53.14 

69.77 

.7341 

.3505 

54.62 

71.01 

.7432 

.4114 

55.97 

71.99 

.7456 

.3612 

57.36 

73.07 

.7461 

.3386 

60.29 

75.38 

.7472 

.3627 

61.67 

76.42 

.7460 

.3560 

67.29 

80.63 

.7559 

.4070 

70.13 

82.74 

.7571 

.4252 

71.51 

83.72 

.7652 

.3909 

73.03 

84.92 

.7723 

.3889 

74.39 

85.88 

.7734 

.3500 

75.74 

86.80 

.7717 

.3668 

77.24 

87.96 

.7618 

.4179 

78.62 

88.92 

.7631 

.4398 

81.54 

91.06 

.7830 

.3093 

82.88 

91.94 

.7868 

.3229 

84.34 

92.98 

.7829 

.3450 

85.70 

93.87 

.7704 

.3584 

87.11 

94.82 

.7663 

.3919 

88.50 

95.72 

.7857 

.2907 

89.92 

96.63 

.8039 

.2478 

91.35 

97.57 

.8092 

.1977 

94.24 

99.40 

.7984 

.3645 

95.65 

100.24 

.7884 

.2704 

97.03 

101.02 

.8108 

.4433 


28.90 

34.95 

.7239 

.4581 

30.78 

37.26 

.7154 

.4102 

32.58 

39.43 

.7108 

.3494 

34.38 

41.55 

.7116 

.3268 

35.29 

43.76 

.7139 

.2962 

41.70 

49.81 

.7250 

.2638 

45.37 

53.70 

.7325 

.2546 

47.14 

55.56 

.7345 

.2663 

49.03 

57.47 

.7340 

.2782 

50.84 

59.28 

.7368 

.2901 

52.68 

61.08 

.7430 

.3108 

54.48 

62.81 

.7465 

.3260 

56.34 

64.57 

.7525 

.3428 

53.12 

66.24 

.7526 

.3696 

59.97 

67.92 

.7517 

.4181 

61.77 

69.55 

.7555 

.4217 

63.63 

71.18 

.7610 

.3358 

65.41 

72.73 

.7684 

.3420 

67.30 

74.37 

.7705 

.3156 

69.07 

75.85 

.7684 

.3573 

70.91 

77.38 

.7603 

.4408 

72.72 

78.84 

.7612 

.4929 

74.63 

80.37 

.7750 

.4121 

76.40 

81.77 

.7832 

.3274 

73.27 

83.24 

.7881 

.3095 

81.91 

86.03 

.7709 

.4600 

85.55 

88.71 

.7895 

.3084 

87.39 

90.05 

.8053 

.2711 

89.25 

91.42 

.8126 

.3537 

91.03 

92.66 

.8125 

.5197 

92.86 

93.93 

.8004 

.5850 

95.55 

96.47 

.8135 

.4290 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 34155 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7282 

.2051 

28.90 

34.95 

.7338 

.5063 

31.98 

50.84 

.7297 

.3927 

30.78 

37.26 

.7253 

.4492 

33.40 

52.37 

.7248 

.4493 

32.58 

39.43 

.7206 

.3834 

37.60 

56.50 

.7154 

.4770 

34.38 

41.55 

.7212 

.3558 

39.08 

57.92 

.7096 

.4517 

36.29 

43.76 

.7236 

.3245 

41.80 

60.34 

.7067 

.4264 

41.70 

49.81 

.7348 

.2884 

43.25 

61.62 

.7068 

.4221 

45.37 

53.70 

.7426 

.2810 

44.57 

62.74 

.7121 

.4085 

47.14 

55.56 

.7445 

.2922 

46.03 

63.96 

.7160 

.4015 

49.03 

57.47 

.7442 

.3077 

47.51 

65.26 

.7249 

.4378 

50.84 

59.28 

.7473 

.3254 

48.95 

66.44 

.7303 

.4205 

52.68 

61.08 

.7535 

.3432 

50.31 

67.53 

.7346 

.3928 

54.48 

62.81 

.7572 

.3604 

51.78 

68.75 

.7379 

.3507 

56.34 

64.57 

.7633 

.3805 

53.14 

69.77 

.7425 

.3727 

58.12 

66.24 

.7634 

.4067 

54.62 

71.01 

.7519 

.4395 

59.97 

67.92 

.7624 

.4629 

55.97 

71.99 

.7544 

.3839 

61.77 

69.55 

.7667 

.4701 

57.36 

73.07 

.7548 

.3594 

63.63 

71.18 

.7722 

.3762 

60.29 

75.38 

.7561 

.3859 

65.41 

72.73 

.7796 

.3827 

61.67 

76.42 

.7545 

.3772 

67.30 

74.37 

.7814 

.3505 

67.29 

80.63 

.7648 

.4286 

69.07 

75.85 

.7793 

.3955 

70.13 

82.74 

.7662 

.4504 

70.91 

77.38 

.7709 

.4882 

71.51 

83.72 

.7745 

.4156 

72.72 

78.84 

.7719 

.5467 

73.03 

84.92 

.7817 

.4105 

74.63 

80.37 

.7858 

.4586 

74.39 

85.88 

.7827 

.3639 

76.40 

81.77 

.7939 

.3654 

75.74 

86.80 

.7805 

.3807 

78.27 

83.24 

.7987 

.3454 

77.24 

87.96 

.7707 

.4365 

81.91 

86.03 

.7811 

.5081 

78.62 

88.92 

.7719 

.4611 

85.55 

88.71 

.7992 

.3393 

81.54 

91.06 

.7924 

.3225 

87.39 

90.05 

.8152 

.3006 

82.88 

91.94 

.7961 

.3358 

89.25 

91.42 

.8225 

.3876 

84.34 

92.98 

.7921 

.3595 

91.03 

92.66 

.8223 

.5702 

85.70 

93.87 

.7793 

.3785 

92.86 

93.93 

.8100 

.6431 

87.11 

94.82 

.7751 

.4185 

96.55 

96.47 

.8227 

.4743 

88.50 

95.72 

.7947 

.3052 





89.92 

96.63 

.8132 

.2586 





91.35 

97.57 

.8185 

.2043 





94.24 

99.40 

.8074 

.3873 





95.65 

100.24 

.7970 

.2923 





97.03 

101.02 

.8192 

.4510 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 34303 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7843 

.6409 

28.90 

34.95 

.7639 

.5280 

31.98 

50.84 

.7847 

.7629 

30.78 

37.26 

.7540 

.4925 

33.40 

52.37 

.7796 

.7709 

32.58 

39.43 

.7489 

.4229 

37.60 

56.50 

.7649 

.7059 

34.38 

41.55 

.7504 

.4051 

39.08 

57.92 

.7580 

.6601 

36.29 

43.76 

.7534 

.3717 

41.80 

60.34 

.7525 

.6082 

41.70 

49.81 

.7669 

.3364 

43.25 

61.62 

.7518 

.5973 

45.37 

53.70 

.7763 

.3369 

44.57 

62.74 

.7572 

.5813 

47.14 

55.56 

.7785 

.3518 

46.03 

63.96 

.7609 

.5755 

49.03 

57.47 

.7780 

.3700 

47.51 

65.26 

.7696 

.6220 

50.84 

59.28 

.7810 

.3894 

48.95 

66.44 

.7746 

.5862 

52.68 

61.08 

.7875 

.4098 

50.31 

67.53 

.7796 

.5669 

54.48 

62.81 

.7916 

.4337 

51.78 

68.75 

.7822 

.5073 

56.34 

64.57 

.7983 

.4615 

53.14 

69.77 

.7868 

.5342 

58.12 

66.24 

.7981 

.4903 

54.62 

71.01 

.7960 

.6215 

59.97 

67.92 

.7966 

.5580 

55.97 

71.99 

.7985 

.5486 

61.77 

69.55 

.8011 

.5670 

57.36 

73.07 

.7980 

.5163 

63.63 

71.18 

.8070 

.4541 

60.29 

75.38 

.7991 

.5494 

65.41 

72.73 

.8147 

.4695 

61.67 

76.42 

.7966 

.5356 

67.30 

74.37 

.8163 

.4229 

67.29 

80.63 

.8051 

.5829 

69.07 

75.85 

.8133 

.4679 

70.13 

82.74 

.8058 

.6102 

70.91 

77.38 

.8038 

.5723 

71.51 

83.72 

.8138 

.5644 

72.72 

78.84 

.8041 

.6384 

73.03 

84.92 

.8211 

.5756 

74.63 

80.37 

.8185 

.5324 

74.39 

85.88 

.8215 

.5049 

76.40 

81.77 

.8273 

.4270 

75.74 

86.80 

.8189 

.5210 

78 27 

83.24 

.8323 

.4018 

77.24 

87.96 

.8082 

.5885 

81 91 

86.03 

.8135 

.5967 

78.62 

88.92 

.8091 

.6195 

85 55 

88.71 

.8314 

.3784 

81.54 

91.06 

.8293 

.4491 

87 39 

90.05 

.8484 

.3494 

82.88 

91.94 

.8328 

.4668 

89 25 

91.42 

.8557 

.4704 

84.34 

92.98 

.8287 

.4971 

91 03 

92.66 

.8550 

.6866 

85.70 

93.87 

.8151 

.5053 

92 86 

93.93 

.8417 

.7506 

87.11 

94.82 

.8104 

.5473 

96 55 

96.47 

.8551 

.5348 

88.50 

95.72 

.8301 

.4236 





89.92 

96.63 

.8491 

.3807 





91.35 

97.57 

.8539 

.3066 





94.24 

99.40 

.8417 

.5212 





95.65 

100.24 

.8311 

.3913 





97.03 

101.02 

.8542 

.6537 
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Table VIII (contd) 

Heat transfer data for each run code 
RUN CODE 34304 



SUCTION 

SURFACE 


% Surface 

% Axi al 



Di stance 

Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7846 

.6017 

31.98 

50.84 

.7849 

.7455 

33.40 

52.37 

.7796 

.7670 

37.60 

56.50 

.7649 

.7155 

39.08 

57.92 

.7578 

.6669 

41.80 

60.34 

.7520 

.6118 

43.25 

61.62 

.7512 

.5982 

44.57 

62.74 

.7567 

.5814 

46.03 

63.96 

.7604 

.5760 

47.51 

65.26 

.7692 

.6237 

48.95 

66.44 

.7743 

.5863 

50.31 

67.53 

.7792 

.5665 

51.78 

68.75 

.7819 

.5076 

53.14 

69.77 

.7864 

.5336 

54.62 

71.01 

.7955 

.6190 

55.97 

71.99 

.7982 

.5480 

57.36 

73.07 

.7975 

.5162 

60.29 

75.38 

.7983 

.5479 

61.67 

76.42 

.7956 

.5345 

67.29 

80.63 

.8035 

.5836 

70.13 

82.74 

.8039 

.6107 

71.51 

83.72 

.8119 

.5699 

73.03 

84.92 

.8187 

.5724 

74.39 

85.88 

.8190 

.5044 

75.74 

86.80 

.8165 

.5220 

77.24 

87.96 

.8057 

.5879 

78.62 

88.92 

.8064 

.6164 

81.54 

91.06 

.8262 

.4483 

82.88 

91.94 

.8299 

.4706 

84.34 

92.98 

.8256 

.4957 

85.70 

93.87 

.8119 

.4983 

87.11 

94.82 

.8075 

.5450 

88.50 

95.72 

.8271 

.4298 

89.92 

96.63 

.8461 

.3946 

91.35 

97.57 

.8506 

.3159 

94.24 

99.40 

.8389 

.5279 

95.65 

100.24 

.8285 

.4017 

97.03 

101.02 

.8512 

.6588 



PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

28.90 

34.95 

.7704 

.5978 

30.78 

37.26 

.7604 

.5527 

32.58 

39.43 

.7548 

.4718 

34.38 

41.55 

.7556 

.4450 

36.29 

43.76 

.7578 

.4029 

41.70 

49.81 

.7692 

.3543 

45.37 

53.70 

.7770 

.3434 

47.14 

55.56 

.7786 

.3544 

49.03 

57.47 

.7775 

.3700 

50.84 

59.28 

.7800 

.3878 

52.68 

61.08 

.7860 

.4058 

54.48 

62.81 

.7897 

.4251 

56.34 

64.57 

.7958 

.4483 

58.12 

66.24 

.7954 

.4767 

59.97 

67.92 

.7934 

.5382 

61.77 

69.55 

.7975 

.5427 

63.63 

71.18 

.8032 

.4314 

65.41 

72.73 

.8109 

.4437 

67.30 

74.37 

.8126 

.4032 

69.07 

75.85 

.8096 

.4477 

70.91 

77.38 

.8000 

.5470 

72.72 

78.84 

.8001 

.6090 

74.63 

80.37 

.8144 

.5045 

76.40 

81.77 

.8232 

.4020 

78.27 

83.24 

.8283 

.3820 

81.91 

86.03 

.8094 

.5679 

85.55 

88.71 

.8274 

.3539 

87.39 

90.05 

.8439 

.3115 

89.25 

91.42 

.8510 

.4112 

91.03 

92.66 

.8506 

.6356 

92.86 

93.93 

.8378 

.7105 

96.55 

96.47 

.8510 

.4827 
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% Surface 
Distance 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 

97.03 


Table VIII (contd) 

Heat transfer data for each run code 
RUN CODE 34305 


SUCTION 

SURFACE 


% Axial 



Chord 

Tw/Tg 

h/ho 

49.25 

.7898 

.5934 

50.84 

.7907 

.7683 

52.37 

.7858 

.7994 

56.50 

.7705 

.7395 

57.92 

.7633 

.6885 

60.34 

.7575 

.6331 

61.62 

.7566 

.6176 

62.74 

.7620 

.5979 

63.96 

.7657 

.5899 

65.26 

.7747 

.6388 

66.44 

.7797 

.6024 

67.53 

.7845 

.5787 

68.75 

.7872 

.5186 

69.77 

.7917 

.5427 

71.01 

.8007 

.6257 

71.99 

.8033 

.5563 

73.07 

.8028 

.5246 

75.38 

.8028 

.5538 

76.42 

.8000 

.5405 

80.63 

.8076 

.5943 

82.74 

.8074 

.6210 

83.72 

.8154 

.5798 

84.92 

.8220 

.5741 

85.88 

.8224 

.5126 

86.80 

.8198 

.5326 

87.96 

.8089 

.5996 

88.92 

.8095 

.6291 

91.06 

.8290 

.4621 

91.94 

.8325 

.4814 

92.98 

.8281 

.5050 

93.87 

.8144 

.5113 

94.82 

.8097 

.5541 

95.72 

.8290 

.4314 

96.63 

.8478 

.3920 

97.57 

.8523 

.3155 

99.40 

.8407 

.5368 

100.24 

.8301 

.4054 

101.02 

.8528 

.6603 



PRESSURE 

SURFACE 

% Surface 

% Axial 


Distance 

Chord 

Tw/Tg 

23.90 

34.95 

.7830 

30.78 

37.26 

.7739 

32.58 

39.43 

.7679 

34.38 

41.55 

.7682 

36.29 

43.76 

.7702 

41.70 

49.81 

.7796 

45.37 

53.70 

.7863 

47.14 

55.56 

.7876 

49.03 

57.47 

.7857 

50.84 

59.28 

.7877 

52.68 

61.08 

.7930 

54.48 

62.81 

.7961 

56.34 

64.57 

.8017 

58.12 

66.24 

.8007 

59.97 

67.92 

.7984 

61.77 

69.55 

.8021 

63 . 63 

71.18 

.8073 

65.41 

72.73 

.8146 

67.30 

74.37 

.8161 

69.07 

75.85 

.8128 

7C.91 

77.38 

.8030 

72.72 

78.84 

.8029 

74.63 

80.37 

.8168 

76.40 

81.77 

.8252 

78.27 

83.24 

.8302 

81.91 

86.03 

.8115 

85.55 

88.71 

.8292 

87.39 

90.05 

.8458 

89.25 

91.42 

.8529 

91.03 

92.66 

.8524 

92.86 

93.93 

.8394 

96.55 

96.47 

.8528 


h/ho 


.7041 

.6481 

.5479 

.5105 

.4653 

.3963 

.3772 

.3900 

.4045 

.4192 

.4358 

.4527 

.4720 

.4948 

.5594 

.5641 

.4429 

.4522 

.4126 

.4553 

.5560 

.6192 

.5051 

.3943 

.3728 

.5724 

.3557 

.3163 

.4215 

.6419 

.7156 

.4970 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 43000 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7640 

.9274 

28.90 

34.95 

.7254 

.5290 

31.98 

50.84 

.7569 

.8538 

30.78 

37.26 

.7108 

.4655 

33.40 

52.37 

.7487 

.8052 

32.58 

39.43 

.7030 

.3824 

37.60 

56.50 

.7283 

.7036 

34.38 

41.55 

.7034 

.3515 

39.08 

57.92 

.7189 

.6447 

36.29 

43.76 

.7071 

.3342 

41.80 

60.34 

.7111 

.5684 

41.70 

49.81 

.7214 

.3018 

43.25 

61.62 

.7104 

.5637 

45.37 

53.70 

.7316 

.3102 

44.57 

62.74 

.7170 

.5521 

47.14 

55.56 

.7332 

.3200 

46.03 

63.96 

.7211 

.5531 

49.03 

57.47 

.7317 

.3220 

47.51 

65.26 

.7317 

.6111 

50.84 

59.28 

.7331 

.3215 

48.95 

66.44 

.7368 

.5562 

52.68 

61.08 

.7405 

.3551 

50.31 

67.53 

.7431 

.5539 

54.48 

62.81 

.7445 

.3763 

51.78 

68.75 

.7443 

.4815 

56.34 

64.57 

.7519 

.3973 

53.14 

69.77 

.7490 

.5151 

58.12 

66.24 

.7517 

.4328 

54.62 

71.01 

.7603 

.6236 

59.97 

67.92 

.7497 

.4887 

55.97 

71.99 

.7625 

.5468 

61.77 

69.55 

.7537 

.4922 

57.36 

73.07 

.7614 

.5090 

63.63 

71.18 

.7610 

.3981 

60.29 

75.38 

.7607 

.5385 

65.41 

72.73 

.7707 

.4362 

61.67 

76.42 

.7579 

.5287 

67.30 

74.37 

.7724 

.3941 

67.29 

80.63 

.7636 

.5447 

69.07 

75.85 

.7670 

.4059 

70.13 

82.74 

.7640 

.5877 

70.91 

77.38 

.7552 

.4776 

71.51 

83.72 

.7720 

.5341 

72.72 

78.84 

.7551 

.5367 

73.03 

84.92 

.7793 

.5316 

74.63 

80.37 

.7721 

.4535 

74.39 

85.88 

.7793 

.4720 

76.40 

81.77 

.7827 

.3735 

75.74 

86.80 

.7750 

.4706 

78.27 

83.24 

.7889 

.3620 

77.24 

87.96 

.7614 

.5086 

81.91 

86.03 

.7651 

.5194 

78.62 

88.92 

.7617 

.5295 

85.55 

88.71 

.7905 

.3594 

81.54 

91.06 

.7866 

.4284 

87.39 

90.05 

.8121 

.3498 

82.88 

91.94 

.7914 

.4634 

89.25 

91.42 

.8218 

.4754 

84.34 

92.98 

.7846 

.4507 

91.03 

92.66 

.8214 

.7323 

85.70 

93.87 

.7671 

.4278 

92.86 

93.93 

.8039 

.7201 

87.11 

94.82 

.7623 

.4765 

96.55 

96.47 

.8209 

.5340 

88.50 

95.72 

.7880 

.3856 





89.92 

96.63 

.8124 

.3640 





91.35 

97.57 

.8188 

.2977 





94.24 

99.40 

.8035 

.4777 





95.65 

100.24 

.7906 

.3490 





97.03 

101.02 

.8192 

.6200 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 43103 


SUCTION SURFACE 


> Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.6914 

.1357 

31.98 

50.84 

.6903 

.2987 

33.40 

52.37 

.6855 

.3645 

37.60 

56.50 

.6729 

.3808 

39.08 

57.92 

.6675 

.3653 

41.80 

60.34 

.6647 

.3448 

43.25 

61.62 

.6653 

.3489 

44.57 

62.74 

.6710 

.3363 

46.03 

63.96 

.6752 

.3305 

47.51 

65.26 

.6859 

.3756 

48.95 

66.44 

.6919 

.3542 

50.31 

67.53 

.6974 

.3398 

51.78 

68.75 

.7005 

.2998 

53.14 

69.77 

.7054 

.3135 

54.62 

71.01 

.7149 

.3647 

55.97 

71.99 

.7180 

.3259 

57.36 

73.07 

.7191 

.3103 

60.29 

75.38 

.7206 

.3340 

61.67 

76.42 

.7192 

.3245 

67.29 

80.63 

.7306 

.3524 

70.13 

82.74 

.7335 

.3865 

71.51 

83.72 

.7426 

.3529 

73.03 

84.92 

.7501 

.3379 

74.39 

85.88 

.7512 

.3001 

75.74 

86.80 

.7486 

.3140 

77.24 

87.96 

.7381 

.3649 

78.62 

88.92 

.7396 

.3907 

81.54 

91.06 

.7631 

.2752 

82.88 

91.94 

.7678 

.2953 

84.34 

92.98 

.7630 

.2992 

85.70 

93.87 

.7434 

.2958 

87.11 

94.82 

.7445 

.3390 

88.50 

95.72 

.7672 

.2436 

89.92 

96.63 

.7880 

.2061 

91.35 

97.57 

.7945 

.1659 

94.24 

99.40 

.7808 

.3437 

95.65 

100.24 

.7691 

.2588 

97.03 

101.02 

.7946 

.4185 



PRESSURE 

SURFACE 


. Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

28.90 

34.95 

.6988 

.4430 

30 . 78 

37.26 

.6871 

.3679 

32.58 

39.43 

.6809 

.3016 

34.38 

41.55 

.6819 

.2848 

36.79 

43.76 

.6854 

.2689 

41.70 

49.81 

.7004 

.2592 

45.17 

53.70 

.7105 

.2647 

47.14 

55.56 

.7137 

.2871 

49.03 

57.47 

.7141 

.2962 

50.84 

59.28 

.7169 

.2978 

52.68 

61.08 

.7247 

.3327 

54.48 

62.81 

.7292 

.3613 

56.34 

64.57 

.7367 

.3875 

58.12 

66.24 

.7371 

.4099 

59.? 7 

67.92 

.7365 

.4532 

61.77 

69.55 

.7408 

.4611 

63.63 

71.18 

.7477 

.3978 

65.^1 

72.73 

.7556 

.4135 

67.30 

74.37 

.7572 

.3826 

69.07 

75.85 

.7535 

.4079 

70.91 

77.38 

.7440 

.4802 

72.72 

78.84 

.7449 

.5359 

74.63 

80.37 

.7601 

.4614 

76.40 

81.77 

.7684 

.3723 

78.27 

83.24 

.7742 

.3617 

81.91 

86.03 

.7552 

.4974 

85.55 

88.71 

.7766 

.3674 

87.39 

90.05 

.7944 

.3467 

89.25 

91.42 

.8019 

.4132 

91.03 

92.66 

.8026 

.7078 

92.85 

93.93 

.7860 

.6670 

96.55 

96.47 

.8004 

.5101 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 43104 



SUCTION 

SURFACE 



PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 


30.57 

49.25 

.6961 

.2741 

31.98 

50.84 

.6903 

.3515 

33.40 

52.37 

.6845 

.3987 

37.60 

56.50 

.6710 

.4187 

39.08 

57.92 

.6637 

.3900 

41.80 

60.34 

.6598 

.3533 

43.25 

61.62 

.6600 

.3542 

44.57 

62.74 

.6659 

.3454 

46.03 

63.96 

.6700 

.3450 

47.51 

65.26 

.6802 

.3868 

48.95 

66.44 

.6852 

.3476 

50.31 

67.53 

.6913 

.3476 

51.78 

68.75 

.6932 

.3015 

53.14 

69.77 

.6981 

.3239 

54.62 

71.01 

.7084 

.3945 

55.97 

71.99 

.7109 

.3423 

57.36 

73.07 

.7108 

.3183 

60.29 

75.38 

.7120 

.3449 

61.67 

76.42 

.7105 

.3397 

67.29 

80.63 

.7198 

.3677 

70.13 

82.74 

.7220 

.4017 

71.51 

83.72 

.7304 

.3656 

73.03 

84.92 

.7378 

.3596 

74.39 

85.88 

.7386 

.3216 

75.74 

86.80 

.7354 

.3216 

77.24 

87.96 

.7237 

.3509 

78.62 

88.92 

.7248 

.3678 

81.54 

91.06 

.7490 

.2919 

82.88 

91.94 

.7540 

.3197 

84.34 

92.98 

.7483 

.3093 

85.70 

93.87 

.7329 

.2901 

87.11 

94.82 

.7294 

.3331 

88.50 

95.72 

.7539 

.2628 

89.92 

96.63 

.7759 

.2338 

91.35 

97.57 

.7830 

.1896 

94.24 

99.40 

.7705 

.3242 

95.65 

100.24 

.7599 

.2321 

97.03 

101.02 

.7860 

.4288 


28.90 

34.95 

.6864 

.4069 

30.78 

37.26 

.6739 

.3440 

32.58 

39.43 

.6682 

.2887 

34.38 

41.55 

.6693 

.2715 

36.29 

43.76 

.6731 

.2620 

41.70 

49.81 

.6868 

.2428 

45.37 

53.70 

.6956 

.2422 

47.14 

55.56 

.6975 

.2517 

49.03 

57.47 

.6970 

.2561 

50.84 

59.28 

.6992 

.2591 

52.68 

61.08 

.7064 

.2884 

54.48 

62.81 

.7101 

.3066 

56.34 

64.57 

.7171 

.3234 

58.12 

66.24 

.7173 

.3501 

59.97 

67.92 

.7164 

.3946 

61.77 

69.55 

.7206 

.3979 

63.63 

71.18 

.7271 

.3236 

65.41 

72.73 

.7359 

.3538 

67.30 

74.37 

.7377 

.3207 

69.07 

75.85 

.7336 

.3333 

70.91 

77.38 

.7236 

.3890 

72.72 

78.84 

.7242 

.4339 

74.63 

80.37 

.7400 

.3735 

76.40 

81.77 

.7495 

.3095 

78.27 

83.24 

.7556 

.3024 

81.91 

86.03 

.7357 

.4273 

85.55 

88.71 

.7594 

.3043 

87.39 

90.05 

.7792 

.2946 

89.25 

91.42 

.7882 

.3746 

91.03 

92.66 

.7888 

.5785 

92.86 

93.93 

.7741 

.5735 

96.55 

96.47 

.7895 

.4368 


65 



Table VIII (contd) 

Heat transfer data for each run code 


SUCTION SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 

97.03 


49.25 
50.84 

52.37 
56.50 

57.92 
60.34 
61.62 

62.74 

63.96 

65.26 
66.44 
67.53 

68.75 
69.77 
71.01 
71.99 
73.07 

75.38 
76.42 

80.63 
82.74 

83.72 

84.92 
85.88 
86.80 

87.96 

88.92 
91.06 
91.94 
92.98 
93.87 
94.82 

95.72 

96.63 
97.57 
99.40 

100.24 

101.02 


.6976 

.6924 

.6868 

.6729 

.6651 

.6599 

.6589 

.6635 

.6673 

.6788 

.6853 

.6919 

.6938 

.6985 

.7084 

.7108 

.7103 

.7112 

.7097 

.7185 

.7204 

.7283 

.7354 

.7362 

.7329 

.7214 

.7223 

.7454 

.7504 

.7447 

.7297 

.7262 

.7498 

.7713 

.7778 

.7662 

.7557 

.7807 


RUN CODE 43105 


h/ho 


.2465 

.3428 

.3984 

.4217 

.3907 

.3497 

.3397 

.3207 

.3150 

.3692 

.3504 

.3482 

.3003 

.3201 

.3871 

.3329 

.3076 

.3353 

.3315 

.3596 

.3945 

.3575 

.3505 

.3151 

.3159 

.3440 

.3596 

.2849 

.3139 

.3031 

.2883 

.3284 

.2604 

.2321 

.1852 

.3207 

.2313 

.4108 


PRESSURE SURFACE 


1 Surface 
Distance 

% Axial 
Chord 

28.90 

34.95 

30.78 

37.26 

32.58 

39.43 

34.38 

41.55 

36.29 

43.76 

41.70 

49.81 

45.37 

53.70 

47.14 

55.56 

49.03 

57.47 

50.84 

59.28 

52.68 

61.08 

54.48 

62.81 

56.34 

64.57 

58.12 

66.24 

59.97 

67.92 

61.77 

69.55 

63.63 

71.18 

65.41 

72.73 

67.33 

74.37 

69.07 

75.85 

70.91 

77.38 

72.72 

78.84 

74.63 

80.37 

76.43 

81.77 

78.27 

83.24 

81.91 

86.03 

85.55 

88.71 

87.39 

90.05 

89.25 

91.42 

91.03 

92.66 

92.85 

93.93 

96.55 

96.47 


Tw/Tg 

h/ho 

.6926 

.4404 

.6807 

.3744 

.6750 

.3166 

.6759 

.2970 

.6794 

.2860 

.6910 

.2551 

.6983 

.2464 

.6998 

.2573 

.6988 

.2612 

.7005 

.2622 

.7070 

.2898 

.7101 

.3047 

.7163 

.3178 

.7162 

.3422 

.7148 

.3828 

.7183 

.3840 

.7245 

.3115 

.7329 

.3377 

.7345 

.3069 

.7302 

.3170 

.7203 

.3698 

.7208 

.4151 

.7362 

.3567 

.7452 

.2902 

.7510 

.2821 

.7311 

.4000 

.7541 

.2799 

.7734 

.2668 

.7823 

.3476 

.7829 

.5366 

.7685 

.5308 

.7836 

.4023 
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Table VIII (contd) 

Heat transfer data for each run code_ 


RUN CODE 43135 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 

97.03 


49.25 
50.84 

52.37 
56.50 

57.92 
60.34 
61.62 

62.74 

63.96 

65.26 
66.44 
67.53 

68.75 
69.77 
71.01 
71.99 
73.07 

75.38 
76.42 

80.63 
82.74 

83.72 

84.92 
85.88 
86.80 

87.96 

88.92 
91.06 
91.94 
92.98 
93.87 
94.82 

95.72 

96.63 
97.57 
99.40 

100.24 

101.02 


.6853 

.6805 

.6758 

.6637 

.6568 

.6528 

.6526 

.6582 

.6628 

.6735 

.6789 

.6847 

.6864 

.6910 

.7009 

.7034 

.7033 

.7046 

.7032 

.7122 

.7142 

.7219 

.7288 

.7295 

.7267 

.7158 

.7169 

.7396 

.7443 

.7388 

.7247 

.7217 

.7446 

.7657 

.7722 

.7613 

.7517 

.7759 


.2217 

.3046 

.3571 

.3844 

.3580 

.3229 

.3172 

.3078 

.3106 

.3576 

.3280 

.3231 

.2772 

.2963 

.3612 

.3131 

.2909 

.3160 

.3120 

.3414 

.3717 

.3368 

.3299 

.2957 

.2992 

.3282 

.3434 

.2733 

.2966 

.2847 

.2736 

.3123 

.2475 

.2240 

.1787 

.3006 

.2174 

.3936 


28.90 
30.78 
32.58 
34.38 

36.29 
41.70 
45.37 
47.14 
49.03 
50.84 
52.68 
54.48 
56.34 
58.12 
59.97 
61.77 

63.63 
65.41 

67.30 
69.07 

70.91 
72.72 

74.63 
76.40 
78.27 

81.91 

85.55 
87.39 
89.25 
91.03 
92.86 

96.55 


SUCTION SURFACE 


% Surface % Axial % Surface 

Distance Chord Tw/Tg h/ho Distance 


PRESSURE SURFACE 


% Axial 

Chord Tw/Tg 


34.95 

.6810 

37.26 

.6702 

39.43 

.6652 

41.55 

.6664 

43.76 

.6698 

49.81 

.6818 

53.70 

.6895 

55.56 

.6911 

57.47 

.6904 

59.28 

.6923 

61.08 

.6989 

62.81 

.7022 

64.57 

.7085 

66.24 

.7086 

67.92 

.7074 

69.55 

.7111 

71.18 

.7173 

72.73 

.7256 

74.37 

.7272 

75.85 

.7233 

77.38 

.7138 

78.84 

.7146 

80.37 

.7297 

81.77 

.7387 

83.24 

.7444 

86.03 

.7258 

88.71 

.7484 

90.05 

.7672 

91.42 

.7761 

92.66 

.7771 

93.93 

.7635 

96.47 

.7782 


h/ho 

.3964 

.3369 

.2847 

.2678 

.2545 

.2291 

.2245 

.2322 

.2349 

.2363 

.2622 

.2772 

.2910 

.3146 

.3527 

.3544 

.2881 

.3134 

.2813 

.2913 

.3427 

.3858 

.3299 

.2682 

.2614 

.3744 

.2579 

.2440 

.3178 

.5005 

.4923 

.3695 


67 



Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 43145 



SUCTION 

SURFACE 



PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 


30.57 

49.25 

.6893 

.2345 

31.98 

50.84 

.6842 

.3171 

33.40 

52.37 

.6793 

.3698 

37.60 

56.50 

.6665 

.3935 

39.08 

57.92 

.6594 

.3664 

41.80 

60.34 

.6552 

.3299 

43.25 

61.62 

.6549 

.3245 

44.57 

62.74 

.6605 

.3145 

46.03 

63.96 

.6650 

.3172 

47.51 

65.26 

.6758 

.3660 

48.95 

66.44 

.6811 

.3326 

50.31 

67.53 

.6869 

.3279 

51.78 

68.75 

.6886 

.2815 

53.14 

69.77 

.6933 

.3020 

54.62 

71.01 

.7033 

.3693 

55.97 

71.99 

.7057 

.3172 

57.36 

73.07 

.7054 

.2934 

60.29 

75.38 

.7068 

.3213 

61.67 

76.42 

.7054 

.3174 

67.29 

80.63 

.7143 

.3424 

70.13 

82.74 

.7163 

.3748 

71.51 

83.72 

.7243 

.3399 

73.03 

84.92 

.7313 

.3325 

74.39 

85.88 

.7322 

.2983 

75.74 

86.80 

.7293 

.3016 

77.24 

87.96 

.7183 

.3312 

78.62 

88.92 

.7193 

.3465 

81.54 

91.06 

.7420 

.2701 

82.88 

91.94 

.7470 

.2978 

84.34 

92.98 

.7417 

.2882 

85.70 

93.87 

.7271 

.2726 

87.11 

94.82 

.7240 

.3150 

88.50 

95.72 

.7470 

.2450 

89.92 

96.63 

.7680 

.2163 

91.35 

97.57 

.7747 

.1721 

94.24 

99.40 

.7638 

.3041 

95.65 

100.24 

.7540 

.2229 

97.03 

101.02 

.7782 

.3945 


28 90 

34.95 

.6857 

.4178 

30.78 

37.26 

.6744 

.3534 

32.58 

39.43 

.6688 

.2953 

34.38 

41.55 

.6695 

.2747 

36 29 

43.76 

.6728 

.2609 

41.70 

49.81 

.6848 

.2365 

45.37 

53.70 

.6926 

.2326 

47.14 

55.56 

.6941 

.2397 

49 03 

57.47 

.6934 

.2434 

50 84 

59.28 

.6955 

.2465 

52.68 

61.08 

.7022 

.2730 

54 48 

62.81 

.7054 

.2887 

56 .34 

64.57 

.7120 

.3034 

58.12 

66.24 

.7122 

.3287 

59 97 

67.92 

.7110 

.3684 

61.77 

69.55 

.7148 

.3701 

63 63 

71.18 

.7210 

.3008 

65.41 

72.73 

.7293 

.3266 

67.30 

74.37 

.7309 

.2943 

69.07 

75.85 

.7269 

.3052 

70.91 

77.38 

.7174 

.3585 

72.72 

78.84 

.7182 

.4027 

74.63 

80.37 

.7332 

.3442 

76.40 

81.77 

.7421 

.2803 

78.27 

83.24 

.7480 

.2746 

81.91 

86.03 

.7293 

.3914 

85.55 

88.71 

.7517 

.2729 

87.39 

90.05 

.7707 

.2626 

89.25 

91.42 

.7795 

.3349 

91.03 

92.66 

.7804 

.5246 

92.86 

93.93 

.7665 

.5138 

96.55 

96.47 

.7809 

.3805 
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Table VIII (contd) 

Heat transfer data for each run code 


SUCTION SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg 


30.57 
31.98 

33.40 
37.60 
39.08 

41.80 

43.25 

44.57 

46.03 

47.51 

48.95 
50.31 
51.78 
53.14 

54.62 
55.97 

57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 

75.74 

77.24 

78.62 

81.54 
82.88 

84.34 

85.70 
87.11 
88.50 

89.92 

91.35 

94.24 
95.65 

97.03 


49.25 

50.84 

52.37 
56.50 

57.92 
60.34 

61.62 

62.74 

63.96 

65.26 
66.44 
67.53 

68.75 
69.77 
71.01 
71.99 
73.07 
.75.38 
76.42 

80.63 
82.74 

83.72 

84.92 
85.88 

86.80 

87.96 

88.92 
91.06 
91.94 
92.98 
93.87 
94.82 

95.72 

96.63 

97.57 

99.40 

100.24 

101.02 


.6906 

.6860 

.6812 

.6691 

.6620 

.6578 

.6571 

.6619 

.6658 

.6770 

.6834 

.6900 

.6921 

.6968 

.7067 

.7090 

.7088 

.7100 

.7090 

.7185 

.7209 

.7289 

.7361 

.7371 

.7342 

.7233 

.7245 

.7475 

.7523 

.7469 

.7323 

.7293 

.7524 

.7734 

.7800 

.7693 

.7594 

.7832 


RUN CODE 43155 


PRESSURE SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg 


h/ho 


.2097 

.3049 

.3626 

.3943 

.3668 

.3322 

.3229 

.3050 

.2994 

.3508 

.3305 

.3300 

.2850 

.3048 

.3700 

.3164 

.2911 

.3181 

.3146 

.3412 

.3754 

.3368 

.3294 

.2960 

.2986 

.3289 

.3456 

.2681 

.2931 

.2825 

.2690 

.3147 

.2408 

.2092 

.1638 

.3043 

.2241 

.3891 


28.90 

30.78 

32.58 

34.38 

36.29 

41.70 

45.37 
47.14 

49.03 

50.84 
52.68 
54.48 
56.34 
58.12 

59.97 
61.77 

63.63 

65.41 

67.30 
69.07 

70.91 

72.72 

74.63 
76.40 

78.27 

81.91 

85.55 

87.39 
89.25 

91.03 
92.86 

96.55 


34.95 

37.26 

39.43 

41.55 

43.76 

49.81 

53.70 

55.56 
57.47 

59.28 
61.08 

62.81 

64.57 

66.24 

67.92 
69.55 
71.18 

72.73 

74.37 

75.85 

77.38 
78.84 
80.37 

81.77 

83.24 

86.03 

88.71 
90.05 

91.42 
92.66 

93.93 
Q6.47 


.6905 

.6793 

.6737 

.6746 

.6779 

.6904 

.6984 

.7002 

.6996 

.7017 

.7086 

.7119 

.7185 

.7188 

.7178 

.7218 

.7279 

.7363 

.7379 

.7340 

.7247 

.7255 

.7404 

.7493 

.7551 

.7363 

.7586 

.7773 

.7859 

.7867 

.7729 

.7866 


h/ho 

.4331 

.3640 

.3034 

.2824 

.2692 

.2458 

.2423 

.2515 

.2561 

.2593 

.2874 

.3046 

.3205 

.3460 

.3882 

.3904 

.3179 

.3476 

.3140 

.3260 

.3818 

.4274 

.3675 

.3021 

.2957 

.4160 

.2961 

.2832 

.3549 

.5480 

.5428 

.3967 
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Table VIII (contd) 

Heat transfer data for each run code 


% Surface 
Di stance 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 

97.03 


SUCTION SURFACE 


% Axial 
Chord 

Tw/Tg 

49.25 

.7372 

50.84 

.7306 

52.37 

.7229 

56.50 

.7033 

57.92 

.6941 

60.34 

.6877 

61.62 

.6870 

62.74 

.6928 

63.96 

.6967 

65.26 

.7070 

66.44 

.7122 

67.53 

.7185 

68.75 

.7201 

69.77 

.7249 

71.01 

.7360 

71.99 

.7384 

73.07 

.7375 

75.38 

.7378 

76.42 

.7354 

80.63 

.7428 

82.74 

.7437 

83.72 

.7526 

84.92 

.7601 

85.88 

.7603 

86.80 

.7562 

87.96 

.7429 

88.92 

.7436 

91.06 

.7689 

91.94 

.7738 

92.98 

.7671 

93.87 

.7499 

94.82 

.7452 

95.72 

.7713 

96.63 

.7955 

97.57 

.8023 

99.40 

.7872 

100.24 

.7745 

101.02 

.8033 


RUN CODE 43303 





% Surface 

h/ho 

Di stance 

.6522 

28.90 

.6485 

30.78 

.6401 

32.58 

.5798 

34.38 

.5340 

36.29 

.4783 

41.70 

.4748 

45.37 

.4626 

47.14 

.4604 

49.03 

.5085 

50.84 

.4623 

52.68 

.4625 

54.48 

.4025 

56.34 

.4317 

58.12 

.5240 

59.97 

.4578 

61.77 

.4264 

63.63 

.4561 

65.41 

.4482 

67.30 

.4711 

69.07 

.5080 

70.91 

.4686 

72.72 

.4616 

74.53 

.4098 

76.40 

.4067 

78.27 

.4413 

81.31 

.4628 

85.55 

.3728 

87.39 

.4053 

89.25 

.3915 

91.03 

.3709 

92.86 

.4157 

96.55 

.3352 


.3104 


.2538 


.4112 


.2889 


.5440 



PRESSURE SURFACE 


% Axial 

Chord Tw/Tg h/ho 


34.95 

37.26 

39.43 

41.55 

43.76 

49.81 

53.70 

55.56 
57.47 
59.28 
61.08 

62.81 

64.57 

66.24 

67.92 
69.55 
71.18 
72.73 

74.37 
75.85 

77.38 
78.84 
80.37 

81.77 

83.24 
86.03 

88.71 
90.05 
91.42 
92.66 

93.93 
96.47 


.7022 

.6881 

.6815 

.6827 

.6871 

.7026 

.7128 

.7148 

.7138 

.7159 

.7235 

.7277 

.7352 

.7355 

.7341 

.7384 

.7454 

.7549 

.7566 

.7513 

.7393 

.7397 

.7569 

.7673 

.7732 

.7503 

.7753 

.7969 

.8066 

.8066 

.7889 

.8060 


.4326 

.3828 

.3214 

.3021 

.2929 

.2742 

.2801 

.2919 

.2972 

.3002 

.3317 

.3527 

.3741 

.4084 

.4630 

.4678 

.3792 

.4144 

.3781 

.3851 

.4467 

.5026 

.4337 

.3583 

.3444 

.4938 

.3435 

.3370 

.4488 

.6986 

.6655 

.5083 
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Table VIII (contd) 

Heat transfer data for each run code 


SUCTION SURFACE 


% Surface ' 

% Axial 

Tz/Tcj 

Di stance 

Chord 

30.57 

49.25 

.7380 

31.98 

50.84 

.7312 

33.40 

52.37 

.7237 

37.60 

56.50 

.7045 

39.08 

57.92 

.6954 

41.80 

60.34 

.6889 

43.25 

61.62 

.6883 

44.57 

62.74 

.6940 

46.03 

63.96 

.6977 

47.51 

65.26 

.7081 

48.95 

66.44 

.7133 

50.31 

67.53 

.7196 

51.78 

68.75 

.7211 

53.14 

69.77 

.7259 

54.62 

71.01 

.7370 

55.97 

71.99 

.7393 

57.36 

73.07 

.7383 

60.29 

75.38 

.7382 

61.67 

76.42 

.7359 

67.29 

80.63 

.7431 

70.13 

82.74 

.7438 

71.51 

83.72 

.7523 

73.03 

84.92 

.7599 

74.39 

85.88 

.7600 

75.74 

86.80 

.7559 

77.24 

87.96 

.7427 

78.62 

88.92 

.7431 

81.54 

91.06 

.7681 

82.88 

91.94 

.7728 

84.34 

92.98 

.7663 

85.70 

93.87 

.7494 

87.11 

94.82 

.7449 

88.50 

95.72 

.7705 

89.92 

96.63 

.7942 

91.35 

97.57 

.8008 

94.24 

99.40 

.7862 

95.65 

100.24 

.7740 

97.03 

101.02 

.8022 


RUN CODE 


h/ho 


.6154 

.6246 

.6261 

.5767 

.5310 

.4743 

.4720 

.4582 

.4541 

.5037 

.4577 

.4571 

.3967 

.4266 

.5204 

.4524 

.4194 

.4482 

.4412 

.4661 

.5018 

.4604 

.4617 

.4066 

.4035 

.4360 

.4548 

.3689 

.3976 

.3869 

.3671 

.4119 

.3332 

.3069 

.2480 

.4069 

.2931 

.5309 


43304 

PRESSURE SURFACE 


% Surface 

% Axial 


h/ho 

Distance 

Chord 

Tw/Tg 

28.90 

34.95 

.7099 

.4799 

30.78 

37.26 

.6959 

.4208 

32.58 

39.43 

.6888 

.3505 

34.38 

41.55 

.6895 

.3265 

36.29 

43.76 

.6932 

.3126 

41.70 

49.81 

.7068 

.2848 

45.37 

53.70 

.7157 

.2838 

47.14 

55.56 

.7173 

.2943 

49.03 

57.47 

.7159 

.2990 

50.84 

59.28 

.7177 

.3015 

52.68 

61.08 

.7248 

.3315 

54.48 

62.81 

.7285 

.3505 

56.34 

64.57 

.7357 

.3695 

58.12 

66.24 

.7357 

.4017 

59.97 

67.92 

.7341 

.4545 

61.77 

69.55 

.7381 

.4580 

63.63 

71.18 

.7448 

.3691 

65.41 

72.73 

.7540 

.4036 

67.30 

74.37 

.7555 

.3633 

69.07 

75.85 

.7503 

.3715 

70.91 

77.38 

.7385 

.4336 

72.72 

78.84 

.7388 

.4885 

74.63 

80.37 

.7558 

.4205 

76.40 

81.77 

.7659 

.3460 

78.27 

83.24 

.7719 

.3334 

81.91 

86.03 

.7493 

.4788 

85.55 

88.71 

.7739 

.3299 

87.39 

90.05 

.7952 

.3223 

89.25 

91.42 

.8048 

.4335 

91.03 

92.66 

.8047 

.6621 

92.86 

93.93 

.7879 

.6511 

96.55 

96.47 

.8049 

.4977 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 43305 



SUCTION 

SURFACE 



PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 


30.57 

49.25 

.7424 

.6239 

31.98 

50.84 

.7359 

.6440 

33.40 

52.37 

.7283 

.6489 

37.60 

56.50 

.7085 

.5938 

39.08 

57.92 

.6992 

.5461 

41.80 

60.34 

.6924 

.4874 

43.25 

61.62 

.6915 

.4821 

44.57 

62.74 

.6972 

.4666 

46.03 

63.96 

.7010 

.4611 

47.51 

65.26 

.7116 

.5098 

48.95 

66.44 

.7170 

.4662 

50.31 

67.53 

.7234 

.4648 

51.78 

68.75 

.7249 

.4033 

53.14 

69.77 

.7297 

.4306 

54.62 

71.01 

.7406 

.5206 

55.97 

71.99 

.7431 

.4550 

57.36 

73.07 

.7423 

.4237 

60.29 

75.38 

.7417 

.4537 

61.67 

76.42 

.7391 

.4467 

67.29 

80.63 

.7458 

.4731 

70.13 

82.74 

.7459 

.5092 

71.51 

83.72 

.7543 

.4685 

73.03 

84.92 

.7616 

.4668 

74.39 

85.88 

.7616 

.4127 

75.74 

86.80 

.7575 

.4122 

77.24 

87.96 

.7439 

.4446 

78.62 

88.92 

.7440 

.4616 

81.54 

91.06 

.7686 

.3790 

82.88 

91.94 

.7733 

.4110 

84.34 

92.98 

.7665 

.3967 

85.70 

93.87 

.7494 

.3741 

87.11 

94.82 

.7446 

.4160 

88.50 

95.72 

.7697 

.3404 

89.92 

96.63 

.7933 

.3188 

91.35 

97.57 

.7997 

.2619 

94.24 

99.40 

.7851 

.4176 

95.65 

100.24 

.7729 

.3001 

97.03 

101.02 

.8008 

.5417 


28.90 

34.95 

.7220 

.5640 

30.78 

37.26 

.7090 

.4966 

32.58 

39.43 

.7021 

.4162 

34.38 

41.55 

.7026 

.3857 

36.29 

43.76 

.7061 

.3710 

41.70 

49.81 

.7174 

.3252 

45. 3 7 

53.70 

.7246 

.3130 

47.14 

55.56 

.7255 

.3227 

49.03 

57.47 

.7233 

.3255 

50.84 

59.28 

.7243 

.3256 

52.68 

61.08 

.7307 

.3545 

54.48 

62.81 

.7338 

.3710 

56.34 

64.57 

.7402 

.3866 

58.1;! 

66.24 

.7395 

.4155 

59.97 

67.92 

.7371 

.4646 

61.77 

69.55 

.7403 

.4637 

63.63 

71.18 

.7464 

.3694 

65.41 

72.73 

.7552 

.4016 

67.30 

74.37 

.7564 

.3626 

69.07 

75.85 

.7508 

.3674 

70.93 

77.38 

.7384 

.4253 

72.7 c 

78.84 

.7383 

.4781 

74.61 

80.37 

.7551 

.4099 

76. 4C 

81.77 

.7651 

.3336 

78.27 

83.24 

.7707 

.3189 

81.91 

86.03 

.7476 

.4604 

85.55 

88.71 

.7718 

.3117 

87.35 

90.05 

.7928 

.2977 

89.25 

91.42 

.8023 

.4108 

91.02 

92.66 

.8019 

.6174 

92.86 

93.93 

.7852 

.6137 

96.55 

96.47 

.8024 

.4677 
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Table VIII (contd) 

Heat transfer data for each run code 


% Surface 
Distance 

30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 
46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 

97.03 


RUN CODE 44000 


SUCTION SURFACE 
% Chord Tw/Tg h/ho 


49.25 
50.84 
52.37 
56.50 
57.92 
60.34 
61.62 

62.74 
63.96 

65.26 
66.44 
67.53 

68.75 
69.77 
71.01 
71.99 
73.07 
75.38 
76.42 

80.63 
82.74 

83.72 

84.92 
85.88 
86.80 
87.96 

88.92 
91.06 
91.94 
92.98 
93.87 
94.82 

95.72 

96.63 
97.57 
99.40 

100.24 

101.02 


.8009 

.7969 

.7907 

.7736 

.7661 

.7596 

.7595 

.7661 

.7700 

.7799 

.7851 

.7893 

.7923 

.7968 

.8067 

.8091 

.8082 

.8083 

.8052 

.8126 

.8125 

.8206 

.8272 

.8275 

.8249 

.8124 

.8127 

.8340 

.8374 

.8331 

.8176 

.8122 

.8329 

.8533 

.8583 

.8448 

.8331 

.8568 


.9518 

.9428 

.9186 

.8219 

.7615 

.6871 

.6895 

.6742 

.6696 

.7406 

.7095 

.6648 

.5978 

.6320 

.7374 

.6512 

.6113 

.6425 

.6247 

.6683 

.7004 

.6491 

.6291 

.5668 

.5878 

.6512 

.6758 

.5112 

.5342 

.5744 

.5625 

.6059 

.4721 

.4392 

.3630 

.6028 

.4791 

.7286 


% Surface 
Distance 


28.90 

30.78 

32.58 

34.38 

36.29 

41.70 

45.37 

47.14 

49.03 

50.84 

52.68 

54.48 

56.34 

58.12 

59.97 

61.77 

63.63 
65.41 
67.30 
69.07 

70.91 
72.72 

74.63 
76.40 
78.27 

81.91 

85.55 
87.39 
89.25 
91.03 
92.86 

96.55 


PRESSURE SURFACE 

% Axial 


Chord 

Tw/Tg 

34.95 

.7749 

37.26 

.7620 

39.43 

.7545 

41.55 

.7554 

43.76 

.7580 

49.81 

.7720 

53.70 

.7818 

55.56 

.7842 

57.47 

.7824 

59.28 

.7852 

61.08 

.7924 

62.81 

.7965 

64.57 

.8033 

66.24 

.8033 

67.92 

.8011 

69.55 

.8046 

71.18 

.8113 

72.73 

.8194 

74.37 

.8211 

75.85 

.8174 

77.38 

.8073 

78.84 

.8063 

80.37 

.8210 

81.77 

.8303 

83.24 

.8349 

86.03 

.8149 

88.71 

.8340 

90.05 

.8512 

91.42 

.8587 

92.66 

.8584 

93.93 

.8438 

96.47 

.8567 


h/ho 

.6593 

.5766 

.4717 

.4483 

.4059 

.3713 

.3738 

.3914 

.4051 

.4171 

.4526 

.4763 

.5017 

.5461 

.6035 

.6030 

.4959 

.5052 

.4626 

.5102 

.6156 

.6761 

.5563 

.4463 

.4128 

.6423 

.4094 

.3556 

.4699 

.7674 

.8270 

.5305 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44103 


SUCTION 


% Surface 
Distance 

% Axial 
Chord 

30.57 

49.25 

31.98 

50.84 

33.40 

52.37 

37.60 

56.50 

39.08 

57.92 

41.80 

60.34 

43.25 

61.62 

44.57 

62.74 

46.03 

63.96 

47.51 

65.26 

48.95 

66.44 

50.31 

67.53 

51.78 

68.75 

53.14 

69.77 

54.62 

71.01 

55.97 

71.99 

57.36 

73.07 

60.29 

75.38 

61.67 

76.42 

67.29 

80.63 

70.13 

82.74 

71.51 

83.72 

73.03 

84.92 

74.39 

85.88 

75.74 

86.80 

77.24 

87.96 

78.62 

88.92 

81.54 

91.06 

82.88 

91.94 

84.34 

92.98 

85.70 

93.87 

87.11 

94.82 

88.50 

95.72 

89.92 

96.63 

91.35 

97.57 

94.24 

99.40 

95.65 

100.24 

97.03 

101.02 


SURFACE 


Tw/Tg h/ho 


.7257 .2206 

.7232 .3531 

.7178 .4079 

.7075 .4377 

.7020 .4156 

.6999 .3956 

.7005 .3954 

.7063 .3823 

.7106 .3785 

.7208 .4279 

.7265 .4095 

.7309 .3804 

.7348 .3417 

.7397 .3625 

.7493 .4251 

.7524 .3735 

.7526 .3495 

.7541 .3705 

.7529 .3611 

.7652 .4188 

.7670 .4375 

.7757 .3983 

.7831 .3850 

.7845 .3474 

.7826 .3641 

.7722 .4159 

.7734 .4380 

.7947 .3008 

•7987 .3179 

.7947 .3372 

.7811 .3408 

.7772 .3873 

.7980 .2776 

.8176 .2408 

.8237 .1968 

.8117 .3637 

•8009 .2531 

•8242 .4543 


PRESSURE SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg 


28. SO 
30.78 
32.58 

34.38 

36.29 

41.70 

45.37 
47.14 

49.03 
50.84 
52.68 
54.48 
56.34 
58.12 
59.97 
61.77 

63.63 
65.41 

67.30 
69.07 

70.91 
72.72 

74.63 
76.4) 

78.2 1 

81.91 

85 . 55 

87.39 
89.25 

91.03 
92.8fi 

96.55 


34.95 

37.26 

39.43 

41.55 

43.76 

49.81 

53.70 

55.56 
57.47 
59.28 
61.08 

62.81 

64.57 

66.24 

67.92 
69.55 
71.18 
72.73 

74.37 
75.85 

77.38 
78.84 
80.37 

81.77 

83.24 

86.03 

88.71 
90.05 
91.42 
92.66 

93.93 
96.47 


.7272 

.7175 

.7131 

.7155 

.7191 

.7342 

.7443 

.7472 

.7473 

.7506 

.7577 

.7617 

.7687 

.7691 

.7682 

.7728 

.7786 

.7863 

.7880 

.7852 

.7765 

.7771 

.7912 

.7996 

.8047 

.7878 

.8059 

.8220 

.8293 

.8295 

.8164 

.8287 


h/ho 

.4636 

.3924 

.3335 

.3305 

.3052 

.2932 

.3013 

.3182 

.3310 

.3415 

.3700 

.3961 

.4229 

.4500 

.5049 

.5122 

.4233 

.4395 

.4044 

.4399 

.5227 

.5779 

.4963 

.4093 

.3932 

.5673 

.3906 

.3504 

.4365 

.6713 

.6990 

.5169 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44104 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7254 

.1934 

28.90 

34.95 

.7270 

.4596 

31.98 

50.84 

.7224 

.3293 

30.78 

37.26 

.7171 

.3910 

33.40 

52.37 

.7171 

.3922 

32.58 

39.43 

.7124 

.3325 

37.60 

56.50 

.7067 

.4273 

34.38 

41.55 

.7140 

.3230 

39.08 

57.92 

.7012 

.4065 

36.29 

43.76 

.7168 

.2960 

41.80 

60.34 

.6990 

.3863 

41.70 

49.81 

.7297 

.2727 

43.25 

61.62 

.6995 

.3857 

45.37 

53.70 

.7385 

.2709 

44.57 

62.74 

.7051 

.3738 

47.14 

55.56 

.7411 

.2860 

46.03 

63.96 

.7094 

.3711 

49.03 

57.47 

.7410 

.2981 

47.51 

65.26 

.7192 

.4178 

50.84 

59.28 

.7443 

.3086 

48.95 

66.44 

.7247 

.3957 

52.68 

61.08 

.7511 

.3365 

50.31 

67.53 

.7292 

.3729 

54.48 

62.81 

.7550 

.3574 

51.78 

68.75 

.7326 

.3330 

56.34 

64.57 

.7615 

.3777 

53.14 

69.77 

.7374 

.3530 

58.12 

66.24 

.7619 

.4034 

54.62 

71.01 

.7466 

.4151 

59.97 

67.92 

.7612 

.4582 

55.97 

71.99 

.7494 

.3623 

61.77 

69.55 

.7659 

.4663 

57.36 

73.07 

.7495 

.3383 

63.63 

71.18 

.7716 

.3785 

60.29 

75.38 

.7512 

.3604 

65.41 

72.73 

.7791 

.3939 

61.67 

76.42 

.7497 

.3513 

67.30 

74.37 

.7811 

.3649 

67.29 

80.63 

.7613 

.4064 

69.07 

75.85 

.7783 

.3987 

70.13 

82.74 

.7630 

.4237 

70.91 

77.38 

.7704 

.4782 

71.51 

83.72 

.7714 

.3872 

72.72 

78.84 

.7711 

.5320 

73.03 

84.92 

.7785 

.3756 

74.63 

80.37 

.7850 

.4555 

74.39 

85.88 

.7798 

.3402 

76.40 

81.77 

.7935 

.3748 

75.74 

86.80 

.7777 

.3534 

78.27 

83.24 

.7982 

.3541 

77.24 

87.96 

.7679 

.4035 

81.91 

86.03 

.7819 

.5183 

78.62 

88.92 

.7694 

.4278 

85.55 

88.71 

.7998 

.3533 

81.54 

91.06 

.7897 

.2924 

87.39 

90.05 

.8159 

.3238 

82.88 

91.94 

.7937 

.3088 

89.25 

91.42 

.8232 

.4056 

84.34 

92.98 

.7900 

.3302 

91.03 

92.66 

.8237 

.6231 

85.70 

93.87 

.7772 

.3374 

92.86 

93.93 

.8113 

.6561 

87.11 

94.82 

.7732 

.3748 

96.55 

96.47 

.8232 

.4783 

88.50 

95.72 

.7932 

.2690 





89.92 

96.63 

.8120 

.2294 





91.35 

97.57 

.8177 

.1806 





94.24 

99.40 

.8066 

.3418 





95.65 

100.24 

.7967 

.2465 





97.03 

101.02 

.8190 

.4270 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44105 



SUCTION 

SURFACE 


PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface % Axial 
Distance Chord 

Tw/Tg 

h/ho 


30.57 

49.25 

.7214 

.0941 

31.98 

50.84 

.7214 

.2995 

33.40 

52.37 

.7186 

.3970 

37.60 

56.50 

.7072 

.4369 

39.08 

57.92 

.7017 

.4178 

41.80 

60.34 

.6991 

.3965 

43.25 

61.62 

.6996 

.3972 

44.57 

62.74 

.7047 

.3841 

46.03 

63.96 

.7089 

.3757 

47.51 

65.26 

.7181 

.4106 

48.95 

66.44 

.7236 

.3844 

50.31 

67.53 

.7291 

.3752 

51.78 

68.75 

.7313 

.3262 

53.14 

69.77 

.7360 

.3417 

54.62 

71.01 

.7448 

.4023 

55.97 

71.99 

.7473 

.3535 

57.36 

73.07 

.7481 

.3344 

60.29 

75.38 

.7495 

.3637 

61.67 

76.42 

.7477 

.3549 

67.29 

80.63 

.7585 

.4000 

70.13 

82.74 

.7601 

.4192 

71.51 

83.72 

.7680 

.3817 

73.03 

84.92 

.7749 

.3815 

74.39 

85.88 

.7756 

.3327 

75.74 

86.80 

.7732 

.3500 

77.24 

87.96 

.7646 

.4103 

78.62 

88.92 

.7658 

.4392 

81.54 

91.06 

.7856 

.3009 

82.88 

91.94 

.7897 

.3166 

84.34 

92.98 

.7855 

.3242 

85.70 

93.87 

.7735 

.3428 

87.11 

94.82 

.7701 

.3859 

88.50 

95.72 

.7886 

.2778 

89.92 

96.63 

.8064 

.2347 

91.35 

97.57 

.8109 

.1747 

94.24 

99.40 

.8010 

.3650 

95.65 

100.24 

.7910 

.2744 

97.03 

101.02 

.8124 

.4245 


28.90 

34.95 

.7339 

.5200 

30 78 

37.26 

.7244 

.4519 

32.58 

39.43 

.7189 

.3777 

34.38 

41.55 

.7196 

.3559 

36.29 

43.76 

.7225 

.3381 

41.70 

49.81 

.7324 

.2905 

45.37 

53.70 

.7392 

.2719 

47.14 

55.56 

.7416 

.2989 

49.03 

57.47 

.7414 

.3155 

50.84 

59.28 

.7435 

.3233 

52.68 

61.08 

.7490 

.3361 

54.48 

62.81 

.7523 

.3489 

56.34 

64.57 

.7581 

.3640 

58.12 

66.24 

.7581 

.3837 

59.97 

67.92 

.7575 

.4429 

61.77 

69.55 

.7620 

.4530 

63.63 

71.18 

.7669 

.3575 

65.41 

72.73 

.7741 

.3711 

67.30 

74.37 

.7756 

.3411 

69.07 

75.85 

.7727 

.3711 

70.91 

77.38 

.7646 

.4619 

72.72 

78.84 

.7665 

.5300 

74.63 

80.37 

.7794 

.4312 

76.40 

81.77 

.7867 

.3324 

78.27 

83.24 

.7922 

.3250 

81.91 

86.03 

.7748 

.4544 

85.55 

88.71 

.7933 

.3161 

87.39 

90.05 

.8082 

.2752 

89.25 

91.42 

.8152 

.3567 

91.03 

92.66 

.8152 

.5354 

92.86 

93.93 

.8031 

.5905 

96.55 

96.47 

.8156 

.4339 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44106 

I PRESSURE SURFACE 


SUCTION SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7168 

.1201 

31.98 

50.84 

.7185 

.3361 

33.40 

52.37 

.7151 

.4197 

37.60 

56.50 

.7028 

.4458 

39.08 

57.92 

.6957 

.4165 

41.80 

60.34 

.6919 

.3821 

43.25 

61.62 

.6919 

.3820 

44.57 

62.74 

.6972 

.3677 

46.03 

63.96 

.7008 

.3608 

47.51 

65.26 

.7105 

.4045 

48.95 

66.44 

.7160 

.3909 

50.31 

67.53 

.7194 

.3533 

51.78 

68.75 

.7230 

.3170 

53.14 

69.77 

.7270 

.3330 

54.62 

71.01 

.7359 

.3852 

55.97 

71.99 

.7383 

.3385 

57.36 

73.07 

.7385 

.3158 

60.29 

75.38 

.7384 

.3336 

61.67 

76.42 

.7370 

.3278 

67.29 

80.63 

.7471 

.3818 

70.13 

82.74 

.7475 

.3923 

71.51 

83.72 

.7546 

.3556 

73.03 

84.92 

.7607 

.3390 

74.39 

85.88 

.7617 

.3123 

75.74 

86.80 

.7597 

.3319 

77.24 

87.96 

.7506 

.3850 

78.62 

88.92 

.7517 

.4106 

81.54 

91.06 

.7698 

.2862 

82.88 

91.94 

.7729 

.2934 

84.34 

92.98 

.7691 

.3127 

85.70 

93.87 

.7573 

.3284 

87.11 

94.82 

.7533 

.3583 

88.50 

95.72 

.7706 

.2622 

89.92 

96.63 

.7881 

.2329 

91.35 

97.57 

.7926 

.1857 

94.24 

99.40 

.7833 

.3421 

95.65 

100.24 

.7745 

.2780 

97.03 

101.02 

.7941 

.4026 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

28.90 

34.95 

.7293 

.5143 

30.78 

37.26 

.7206 

.4588 

32.58 

39.43 

.7160 

.3996 

34.38 

41.55 

.7165 

.3791 

36.29 

43.76 

.7182 

.3455 

41.70 

49.81 

.7258 

.2874 

45.37 

53.70 

.7319 

.2782 

47.14 

55.56 

.7334 

.2880 

49.03 

57.47 

.7312 

.2914 

50.84 

59.28 

.7331 

.2926 

52.68 

61.08 

.7388 

.3218 

54.48 

62.81 

.7411 

.3283 

56.34 

64.57 

.7458 

.3308 

58.12 

66.24 

.7455 

.3566 

59.97 

67.92 

.7438 

.3919 

61.77 

69.55 

.7465 

.3910 

63.63 

71.18 

.7518 

.3219 

65.41 

72.73 

.7583 

.3210 

67.30 

74.37 

.7597 

.2933 

69.07 

75.85 

.7568 

.3268 

70.91 

77.38 

.7488 

.4014 

72.72 

78.84 

.7489 

.4458 

74.63 

80.37 

.7613 

.3626 

76.40 

81.77 

.7688 

.2823 

78.27 

83.24 

.7727 

.2577 

81.91 

86.03 

.7562 

.3918 

85.55 

88.71 

.7731 

.2538 

87.39 

90.05 

.7874 

.2099 

89.25 

91.42 

.7937 

.2548 

91.03 

92.66 

.7938 

.3952 

92.86 

93.93 

.7834 

.4805 

96.55 

96.47 

.7944 

.3037 
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Table VIII (contd; 

Heat transfer data for eaci run code 


RUN CODE 44107 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7047 

.1947 

28.90 

34.95 

.7115 

.5126 

31.98 

50.84 

.7074 

.4087 

30 . 73 

37.26 

.7027 

.4701 

33.40 

52.37 

.7036 

.4778 

32.53 

39.43 

.6980 

.4091 

37.60 

56.50 

.6885 

.4697 

34.33 

41.55 

.6990 

.3878 

39.08 

57.92 

.6808 

.4391 

36.29 

43.76 

.7012 

.3602 

41.80 

60.34 

.6764 

.4060 

41.70 

49.81 

.7086 

.2989 

43.25 

61.62 

.6758 

.3997 

45.37 

53.70 

.7143 

.2860 

44.57 

62.74 

.6808 

.3837 

47.14 

55.56 

.7154 

.2978 

46.03 

63.96 

.6844 

.3770 

49.03 

57.47 

.7125 

.3048 

47.51 

65.26 

.6945 

.4192 

50.84 

59.28 

.7141 

.3095 

48.95 

66.44 

.7001 

.4051 

52.68 

61.08 

.7197 

.3345 

50.31 

67.53 

.7039 

.3701 

54.43 

62.81 

.7213 

.3380 

51.78 

68.75 

.7067 

.3271 

56.34 

64.57 

.7261 

.3375 

53.14 

69.77 

.7107 

.3443 

58.12 

66.24 

.7250 

.3589 

54.62 

71.01 

.7201 

.4035 

59.97 

67.92 

.7227 

.3955 

55.97 

71.99 

.7222 

.3531 

61.77 

69.55 

.7250 

.3943 

57.36 

73.07 

.7220 

.3297 

63.63 

71.18 

.7304 

.3197 

60.29 

75.38 

.7211 

.3518 

65.41 

72.73 

.7374 

.3238 

61.67 

76.42 

.7187 

.3455 

67.30 

74.37 

.7384 

.2936 

67.29 

80.63 

.7278 

.3944 

69.07 

75.85 

.7343 

.3194 

70.13 

82.74 

.7272 

.4058 

70.91 

77.38 

.7244 

.3865 

71.51 

83.72 

.7351 

.3743 

72.72 

78.84 

.7238 

.4280 

73.03 

84.92 

.7416 

.3593 

74.6) 

80.37 

.7376 

.3497 

74.39 

85.88 

.7424 

.3324 

76.4) 

81.77 

.7463 

.2767 

75.74 

86.80 

.7394 

.3457 

78.27 

83.24 

.7504 

.2537 

77.24 

87.96 

.7280 

.3886 

81.91 

86.03 

.7300 

.3803 

78.62 

88.92 

.7285 

.4101 

85.55 

88.71 

.7485 

.2397 

81.54 

91.06 

.7490 

.3054 

87.39 

90.05 

.7650 

.1985 

82.88 

91.94 

.7523 

.3169 

89.25 

91.42 

.7723 

.2629 

84.34 

92.98 

.7473 

.3313 

91.0) 

92.66 

.7720 

.4123 

85.70 

93.87 

.7329 

.3354 

92.85 

93.93 

.7588 

.4754 

87.11 

94.82 

.7275 

.3599 

96.5) 

96.47 

.7713 

.2971 

88.50 

95.72 

.7475 

.2790 





89.92 

96.63 

.7675 

.2566 





91.35 

97.57 

.7721 

.2062 





94.24 

99.40 

.7597 

.3500 





95.65 

100.24 

.7488 

.2717 





97.03 

101.02 

.7717 

.4233 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44108 


SUCTION SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7057 

.2083 

31.98 

50.84 

.7095 

.4237 

33.40 

52.37 

.7047 

.4758 

37.60 

56.50 

.6900 

.4538 

39.08 

57.92 

.6828 

.4260 

41.80 

60.34 

.6791 

.3977 

43.25 

61.62 

.6784 

.3895 

44.57 

62.74 

.6835 

.3742 

46.03 

63.96 

.6872 

.3691 

47.51 

65.26 

.6973 

.4110 

48.95 

66.44 

.7029 

.3979 

50.31 

67.53 

.7066 

.3626 

51.78 

68.75 

.7095 

.3203 

53.14 

69.77 

.7132 

.3380 

54.62 

71.01 

.7227 

.3978 

55.97 

71.99 

.7247 

.3480 

57.36 

73.07 

.7246 

.3243 

60.29 

75.38 

.7234 

.3458 

61.67 

76.42 

.7213 

.3408 

67.29 

80.63 

.7300 

.3868 

70.13 

82.74 

.7295 

.4022 

71.51 

83.72 

.7372 

.3704 

73.03 

84.92 

.7433 

.3502 

74.39 

85.88 

.7439 

.3246 

75.74 

86.80 

.7411 

.3400 

77.24 

87.96 

.7298 

.3835 

78.62 

88.92 

.7300 

.4037 

81.54 

91.06 

.7497 

.2948 

82.88 

91.94 

.7532 

.3109 

84.34 

92.98 

.7483 

.3263 

85.70 

93.87 

.7339 

.3262 

87.11 

94.82 

.7284 

.3492 

88.50 

95.72 

.7479 

.2677 

89.92 

96.63 

.7673 

.2435 

91.35 

97.57 

.7719 

.1978 

94.24 

99.40 

.7598 

.3432 

95.65 

100.24 

.7490 

.2684 

97.03 

101.02 

.7714 

.4096 


PRESSURE SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

28.90 

34.95 

.7130 

.5048 

30.78 

37.26 

.7053 

.4640 

32.58 

39.43 

.7014 

.4074 

34.38 

41.55 

.7029 

.3899 

36.29 

43.76 

.7051 

.3598 

41.70 

49.81 

.7126 

.2998 

45.37 

53.70 

.7182 

.2873 

47.14 

55.56 

.7193 

.3000 

49.03 

57.47 

.7165 

.3085 

50.84 

59.28 

.7180 

.3148 

52.68 

61.08 

.7233 

.3369 

54.48 

62.81 

.7245 

.3395 

56.34 

64.57 

.7292 

.3382 

58.12 

66.24 

.7279 

.3565 

59.97 

67.92 

.7254 

.3940 

61.77 

69.55 

.7278 

.3942 

63.63 

71.18 

.7328 

.3192 

65.41 

72.73 

.7395 

.3209 

67.30 

74.37 

.7404 

.2899 

69.07 

75.85 

.7364 

.3174 

70.91 

77.38 

.7266 

.3876 

72.72 

78.84 

.7260 

.4296 

74.63 

80.37 

.7390 

.3451 

76.40 

81.77 

.7472 

.2708 

78.27 

83.24 

.7515 

.2518 

81.91 

86.03 

.7314 

.3745 

85.55 

88.71 

.7495 

.2414 

87.39 

90.05 

.7656 

.2038 

89.25 

91.42 

.7724 

.2536 

91.03 

92.66 

.7721 

.4088 

92.86 

93.93 

.7591 

.4718 

96.55 

96.47 

.7712 

.2947 
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Table VIII fcontd) 

Heat transfer data for e&ch run code 


SUCTION SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 

43.25 

44.57 

46.03 

47.51 

48.95 
50.31 
51.78 
53.14 

54.62 
55.97 

57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 

75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 

89.92 

91.35 

94.24 
95.65 

97.03 


49.25 
50.84 

52.37 
56.50 

57.92 
60.34 

61.62 

62.74 

63.96 

65.26 
66.44 
67.53 

68.75 
69.77 
71.01 
71.99 
73.07 

75.38 
76.42 

80.63 
82.74 

83.72 

84.92 
85.88 
86.80 

87.96 

88.92 
91.06 
91.94 
92.98 
93.87 
94.82 

95.72 

96.63 

97.57 
99.40 

100.24 

101.02 


.7132 

.7115 

.7068 

.6976 

.6923 

.6902 

.6906 

.6965 

.7014 

.7118 

.7174 

.7222 

.7256 

.7306 

.7401 

.7432 

.7434 

.7453 

.7438 

.7568 

.7585 

.7675 

.7748 

.7764 

.7743 

.7638 

.7651 

.7870 

.7912 

.7869 

.7729 

.7683 

.7899 

.8099 

.8161 

.8036 

.7923 

.8160 


RUN CODE 44133 


h/ho 


.1782 

.3206 

.3830 

.4208 

.3994 

.3781 

.3738 

.3638 

.3653 

.4127 

.3884 

.3663 

.3252 

.3439 

.4042 

.3534 

.3308 

.3536 

.3440 

.4066 

.4225 

.3842 

.3629 

.3325 

.3480 

.3980 

.4210 

.2880 

.3062 

.3238 

.3294 

.3671 

.2621 

.2208 

.1734 

.3419 

.2378 

.4189 


PRESSURE SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg h/ho 


28.90 

34.95 

30.78 

37.26 

32.58 

39.43 

34.38 

41.55 

36.29 

43.76 

41.70 

49.81 

45.37 

53.70 

47.14 

55.56 

49.03 

57.47 

50.84 

59.28 

52.68 

61.08 

54.48 

62.81 

56.34 

64.57 

58.12 

66.24 

59.97 

67.92 

61.77 

69.55 

63.63 

71.18 

65.41 

72.73 

67.30 

74.37 

69.07 

75.85 

70.91 

77.38 

72.72 

78.84 

74.63 

80.37 

76.40 

81.77 

78.27 

83.24 

81.91 

86.03 

85.55 

88.71 

87.39 

90.05 

89.25 

91.42 

91.33 

92.66 

92.36 

93.93 

96. 55 

96.47 


.7172 

.4569 

.7082 

.3832 

.7045 

.3264 

.7072 

.3224 

.7112 

.3028 

.7266 

.2890 

.7365 

.2928 

.7395 

.3106 

.7398 

.3261 

.7434 

.3402 

.7507 

.3693 

.7545 

.3948 

.7616 

.4199 

.7619 

.4437 

.7612 

.5020 

.7661 

.5119 

.7717 

.4212 

.7795 

.4414 

.7813 

.4071 

.7781 

.4389 

.7695 

.5197 

.7701 

.5755 

.7845 

.4985 

.7934 

.4189 

.7982 

.3982 

.7802 

.5606 

.7986 

.3911 

.8157 

.3639 

.8235 

.4641 

.8236 

.6983 

.8095 

.7073 

.8219 

.5313 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44135 

I PRESSURE SURFACE 



SUCTION 

SURFACE 


% Surface 

% Axial 



Distance 

Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7187 

.1437 

31.98 

50.84 

.7168 

.2920 

33.40 

52.37 

.7125 

.3640 

37.60 

56.50 

.7029 

.4057 

39.08 

57.92 

.6977 

.3868 

41.80 

60.34 

.6955 

.3676 

43.25 

61.62 

.6961 

.3680 

44.57 

62.74 

.7015 

.3561 

46.03 

63.96 

.7055 

.3519 

47.51 

65.26 

.7148 

.3945 

48.95 

66.44 

.7199 

.3732 

50.31 

67.53 

.7242 

.3509 

51.78 

68.75 

.7274 

.3138 

53.14 

69.77 

.7320 

.3329 

54.62 

71.01 

.7408 

.3912 

55.97 

71.99 

.7434 

.3412 

57.36 

73.07 

.7433 

.3183 

60.29 

75.38 

.7449 

.3382 

61.67 

76.42 

.7433 

.3300 

67.29 

80.63 

.7541 

.3851 

70.13 

82.74 

.7557 

.3999 

71.51 

83.72 

.7631 

.3653 

73.03 

84.92 

.7696 

.3535 

74.39 

85.88 

.7709 

.3241 

75.74 

86.80 

.7692 

.3393 

77.24 

87.96 

.7601 

.3865 

78.62 

88.92 

.7616 

.4086 

81.54 

91.06 

.7802 

.2836 

82.88 

91.94 

.7836 

.2927 

84.34 

92.98 

.7805 

.3177 

85.70 

93.87 

.7690 

.3270 

87.11 

94.82 

.7654 

.3547 

88.50 

95.72 

.7838 

.2673 

89.92 

96.63 

.8017 

.2391 

91.35 

97.57 

.8065 

.1843 

94.24 

99.40 

.7976 

.3360 

95.65 

100.24 

.7890 

.2592 

97.03 

101.02 

.8089 

.4032 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

28.90 

34.95 

.7238 

.4592 

30.78 

37.26 

.7147 

.3900 

32.58 

39.43 

.7099 

.3300 

34.38 

41.55 

.7108 

.3138 

36.29 

43.76 

.7128 

.2838 

41.70 

49.81 

.7233 

.2501 

45.37 

53.70 

.7306 

.2404 

47.14 

55.56 

.7327 

.2523 

49.03 

57.47 

.7321 

.2615 

50.84 

59.28 

.7348 

.2693 

52.68 

61.08 

.7409 

.2903 

54.48 

62.81 

.7442 

.3059 

56.34 

64.57 

.7502 

.3212 

58.12 

66.24 

.7502 

.3403 

59.97 

67.92 

.7492 

.3841 

61.77 

69.55 

.7534 

.3901 

63.63 

71.18 

.7591 

.3172 

65.41 

72.73 

.7661 

.3202 

67.30 

74.37 

.7680 

.2936 

69.07 

75.85 

.7657 

.3255 

70.91 

77.38 

.7582 

.3975 

72.72 

78.84 

.7589 

.4432 

74.63 

80.37 

.7720 

.3715 

76.40 

81.77 

.7803 

.2998 

78.27 

83.24 

.7846 

.2772 

81.91 

86.03 

.7698 

.4252 

85.55 

88.71 

.7866 

.2670 

87.39 

90.05 

.8020 

.2371 

89.25 

91.42 

.8092 

.3074 

91.03 

92.66 

.8099 

.4785 

92.86 

93.93 

.7992 

.5253 

96.55 

96.47 

.8107 

.3666 
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% Surface 
Distance 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 

97.03 


Table VIII (contd) 

Heat transfer data for each run code 


49.25 

.7194 

.1488 

50.84 

.7181 

.3101 

52.37 

.7133 

.3786 

56.50 

.7037 

.4174 

57.92 

.6985 

.3977 

60.34 

.6966 

.3786 

61.62 

.6973 

.3787 

62.74 

.7031 

.3673 

63.96 

.7074 

.3646 

65.26 

.7172 

.4100 

66 . 44 

.7227 

.3913 

67.53 

.7270 

.3645 

68.75 

.7307 

.3274 

69.77 

.7354 

.3466 

71.01 

.7445 

.4051 

71.99 

.7473 

.3533 

73.07 

.7473 

.3296 

75.38 

.7489 

.3515 

76.42 

.7476 

.3428 

80.63 

.7593 

.3946 

82.74 

.7615 

.4194 

83.72 

.7697 

.3818 

84.92 

.7766 

.3599 

85.88 

.7780 

.3287 

86.80 

.7762 

.3463 

87.96 

.7665 

.3986 

88.92 

.7679 

.4225 

91.06 

.7881 

.2867 

91.94 

.7921 

.3034 

92.98 

.7884 

.3255 

93.87 

.7755 

.3315 

94.82 

.7716 

.3702 

95.72 

.7915 

.2667 

96.63 

.8100 

.2245 

97.57 

.8160 

.1835 

99.40 

.8049 

.3417 

100.24 

.7950 

.2475 

101.02 

.8174 

.4296 


28.90 

34.95 

.7256 

30.78 

37.26 

.7159 

32.58 

39.43 

.7111 

34.38 

41.55 

.7128 

36.29 

43.76 

.7155 

41.70 

49.81 

.7286 

45.37 

53.70 

.7376 

47.14 

55.56 

.7402 

49.03 

57.47 

.7400 

50.84 

59.28 

.7434 

52.68 

61.08 

.7503 

54.48 

62.81 

.7542 

56.34 

64.57 

.7608 

58.12 

66.24 

.7611 

5S.97 

67.92 

.7603 

61.77 

69.55 

.7650 

63.63 

71.18 

.7707 

65.41 

72.73 

.7782 

67.30 

74.37 

.7800 

69.07 

75.85 

.7774 

7C.91 

77.38 

.7694 

72.72 

78.84 

.7700 

74.63 

80.37 

.7836 

76.40 

81.77 

.7917 

78.27 

83.24 

.7967 

81.91 

86.03 

.7805 

85.55 

88.71 

.7981 

87.39 

90.05 

.8140 

89.25 

91.42 

.8211 

91.03 

92.66 

.8216 

92.86 

93.93 

.8094 

96.55 

96.47 

.8212 


RUN CODE 44144 


SUCTION SURFACE 


PRESSURE SURFACE 


% Axial 
Chord 


Tw/Tg h/ho 


% Surface % Axial 
Distance Chord Tw/Tg 


h/ho 

.4727 

.3949 

.3315 

.3221 

.2921 

.2713 

.2727 

.2862 

.2985 

.3104 

.3379 

.3609 

.3832 

.4053 

.4579 

.4660 

.3818 

.3980 

.3636 

.3990 

.4796 

.5313 

.4502 

.3657 

.3506 

.5148 

.3494 

.3169 

.3885 

.6047 

.6440 

.4601 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44145 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7234 

.1462 

28.90 

34.95 

.7306 

.4908 

31.98 

50.84 

.7217 

.3065 

30.78 

37.26 

.7208 

.4131 

33.40 

52.37 

.7168 

.3777 

32.58 

39.43 

.7154 

.3453 

37.60 

56.50 

.7066 

.4156 

34.38 

41.55 

.7161 

.3282 

39.08 

57.92 

.7013 

.3961 

36.29 

43.76 

.7179 

.2929 

41.80 

60.34 

.6991 

.3775 

41.70 

49.81 

.7285 

.2613 

43.25 

61.62 

.6996 

.3768 

45.37 

53.70 

.7362 

.2572 

44.57 

62.74 

.7051 

.3635 

47.14 

55.56 

.7382 

.2669 

46.03 

63.96 

.7091 

.3593 

49.03 

57.47 

.7375 

.2761 

47.51 

65.26 

.7187 

.4065 

50.84 

59.28 

.7403 

.2855 

48.95 

66.44 

.7240 

.3881 

52.68 

61.08 

.7464 

.3073 

50.31 

67.53 

.7278 

.3574 

54.48 

62.81 

.7500 

.3250 

51.78 

68.75 

.7314 

.3218 

56.34 

64.57 

.7559 

.3436 

53.14 

69.77 

.7360 

.3408 

58.12 

66.24 

.7561 

.3667 

54.62 

71.01 

.7447 

.3980 

59.97 

67.92 

.7549 

.4108 

55.97 

71.99 

.7474 

.3480 

61.77 

69.55 

.7590 

.4145 

57.36 

73.07 

.7473 

.3245 

63.63 

71.18 

.7646 

.3378 

60.29 

75.38 

.7485 

.3429 

65.41 

72.73 

.7717 

.3463 

61.67 

76.42 

.7469 

.3344 

67.30 

74.37 

.7735 

.3172 

67.29 

80.63 

.7576 

.3878 

69.07 

75.85 

.7711 

.3523 

70.13 

82.74 

.7591 

.4055 

70.91 

77.38 

.7634 

.4254 

71.51 

83.72 

.7667 

.3699 

72.72 

78.84 

.7637 

.4699 

73.03 

84.92 

.7731 

.3520 

74.63 

80.37 

.7769 

.3955 

74.39 

85.88 

.7744 

.3211 

76.40 

81.77 

.7848 

.3172 

75.74 

86.80 

.7728 

.3405 

78.27 

83.24 

.7895 

.3001 

77.24 

87.96 

.7635 

.3897 

81.91 

86.03 

.7744 

.4525 

78.62 

88.92 

.7647 

.4096 

85.55 

88.71 

.7920 

.3077 

81.54 

91.06 

.7835 

.2825 

87.39 

90.05 

.8071 

.2739 

82.88 

91.94 

.7871 

.2941 

89.25 

91.42 

.8141 

.3472 

84.34 

92.98 

.7837 

.3131 

91.03 

92.66 

.8146 

.5214 

85.70 

93.87 

.7718 

.3207 

92.86 

93.93 

.8037 

.5740 

87.11 

94.82 

.7683 

.3566 

96.55 

96.47 

.8153 

.4217 

88.50 

95.72 

.7869 

.2565 





89.92 

96.63 

.8043 

.2148 





91.35 

97.57 

.8096 

.1682 





94.24 

99.40 

.7999 

.3172 





95.65 

100.24 

.7910 

.2349 





97.03 

101.02 

.8116 

.3835 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44155 



SUCTION 

SURFACE 



PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7177 

.1240 

28.90 

34.95 

.7268 

.4794 

31.98 

50.84 

.7155 

.2755 

30.78 

37.26 

.7178 

.4072 

33.40 

52.37 

.7112 

.3514 

32.58 

39.43 

.7127 

.3396 

37.60 

56.50 

.7012 

.3950 

34.38 

41.55 

.7138 

.3258 

39.08 

57.92 

.6962 

.3781 

36.29 

43.76 

.7159 

.2935 

41.80 

60.34 

.6942 

.3594 

41.70 

49.81 

.7268 

.2613 

43.25 

61.62 

.6949 

.3609 

45.37 

53.70 

.7344 

.2524 

44.57 

62.74 

.7006 

.3498 

47.14 

55.56 

.7368 

.2682 

46.03 

63.96 

.7049 

.3460 

49.03 

57.47 

.7364 

.2804 

47.51 

65.26 

.7144 

.3888 

50.34 

59.28 

.7394 

.2902 

48.95 

66.44 

.7197 

.3729 

52.58 

61.08 

.7457 

.3114 

50.31 

67.53 

.7237 

.3426 

54.48 

62.81 

.7492 

.3292 

51.78 

68.75 

.7273 

.3061 

56.34 

64.57 

.7553 

.3480 

53.14 

69.77 

.7319 

.3265 

58.12 

66.24 

.7556 

.3712 

54.62 

71.01 

.7411 

.3868 

59.97 

67.92 

.7546 

.4121 

55.97 

71.99 

.7438 

.3353 

61.77 

69.55 

.7586 

.4142 

57.36 

73.07 

.7439 

.3117 

63.53 

71.18 

.7643 

.3405 

60.29 

75.38 

.7454 

.3314 

65.41 

72.73 

.7714 

.3503 

61.67 

76.42 

.7439 

.3224 

67.30 

74.37 

.7733 

.3211 

67.29 

80.63 

.7552 

.3734 

69.07 

75.85 

.7712 

.3570 

70.13 

82.74 

.7571 

.3914 

70.91 

77.38 

.7638 

.4311 

71.51 

83.72 

.7649 

.3565 

72.72 

78.84 

.7642 

.4750 

73.03 

84.92 

.7714 

.3346 

74.53 

80.37 

.7770 

.3976 

74.39 

85.88 

.7728 

.3068 

76.40 

81.77 

.7848 

.3185 

75.74 

86.80 

.7715 

.3253 

78.27 

83.24 

.7894 

.3015 

77.24 

87.96 

.7623 

.3770 

81.91 

86.03 

.7751 

.4563 

78.62 

88.92 

.7640 

.4008 

85.55 

88.71 

.7915 

.2967 

81.54 

91.06 

.7825 

.2662 

87.39 

90.05 

.8065 

.2656 

82.88 

91.94 

.7860 

.2753 

89.25 

91.42 

.8134 

.3267 

84.34 

92.98 

.7832 

.3029 

91.93 

92.66 

.8142 

.5170 

85.70 

93.87 

.7715 

.3113 

92.36 

93.93 

.8033 

.5447 

87.11 

94.82 

.7682 

.3451 

96.55 

96.47 

.8143 

.3843 

88.50 

95.72 

.7867 

.2520 





89.92 

96.63 

.8040 

.2136 





91.35 

97.57 

.8093 

.1649 





94.24 

99.40 

.8007 

.3223 





95.65 

100.24 

.7921 

.2473 





97.03 

101.02 

.8115 

.3820 






84 


Table VIII (contd) 

Heat transfer data for each run code 


30.57 

49.25 

.7444 

.3658 

31.98 

50.84 

.7436 

.5081 

33.40 

52.37 

.7377 

.5444 

37.60 

56.50 

.7236 

.5266 

39.08 

57.92 

.7168 

.4948 

41.80 

60.34 

.7127 

.4571 

43.25 

61.62 

.7129 

.4578 

44.57 

62.74 

.7189 

.4466 

46.03 

63.96 

.7233 

.4457 

47.51 

65.26 

.7336 

.5000 

48.95 

66.44 

.7391 

.4747 

50.31 

67.53 

.7436 

.4449 

51.78 

68.75 

.7471 

.4005 

53.14 

69.77 

.7519 

.4227 

54.62 

71.01 

.7614 

.4913 

55.97 

71.99 

.7642 

.4336 

57.36 

73.07 

.7640 

.4076 

60.29 

75.38 

.7649 

.4329 

61.67 

76.42 

.7629 

.4215 

67.29 

80.63 

.7738 

.4700 

70.13 

82.74 

.7751 

.4927 

71.51 

83.72 

.7838 

.4504 

73.03 

84.92 

.7911 

.4336 

74.39 

85.88 

.7922 

.3887 

75.74 

86.80 

.7897 

.4038 

77.24 

87.96 

.7787 

.4587 

78.62 

88.92 

.7798 

.4842 

81.54 

91.06 

.8017 

.3460 

82.88 

91.94 

.8056 

.3615 

84.34 

92.98 

.8010 

.3810 

85.70 

93.87 

.7868 

.3871 

87.11 

94.82 

.7820 

.4275 

88.50 

95.72 

.8032 

.3148 

89.92 

96.63 

.8233 

.2778 

91.35 

97.57 

.8291 

.2255 

94.24 

99.40 

.8161 

.3990 

95.65 

100.24 

.8047 

.2803 

97.03 

101.02 

.8287 

.4966 


28.90 

34.95 

.7372 

.4919 

30.78 

37.26 

.7263 

.4294 

32.58 

39.43 

.7215 

.3722 

34.38 

41.55 

.7232 

.3600 

36.29 

43.76 

.7264 

.3308 

41.70 

49.81 

.7407 

.3106 

45.37 

53.70 

.7508 

.3213 

47.14 

55.56 

.7533 

.3366 

49.03 

57.47 

.7530 

.3518 

50.84 

59.28 

.7563 

.3672 

52.68 

61.08 

.7634 

.3959 

54.48 

62.81 

.7675 

.4215 

56.34 

64.57 

.7746 

.4471 

58.12 

66.24 

.7746 

.4722 

59.97 

67.92 

.7734 

.5271 

61.77 

69.55 

.7779 

.5363 

63.63 

71.18 

.7845 

.4510 

65.41 

72.73 

.7924 

.4648 

67.30 

74.37 

.7943 

.4310 

69.07 

75.85 

.7911 

.4684 

70.91 

77.38 

.7821 

.5578 

72.72 

78.84 

.7822 

.6161 

74.63 

80.37 

.7964 

.5196 

76.40 

81.77 

.8049 

.4244 

78.27 

83.24 

.8101 

.4082 

81.91 

86.03 

.7913 

.5834 

85.55 

88.71 

.8097 

.3975 

87.39 

90.05 

.8264 

.3567 

89.25 

91.42 

.8340 

.4571 

91.03 

92.66 

.8338 

.6862 

92.86 

93.93 

.8202 

.7338 

96.55 

96.47 

.8329 

.5358 


RUN CODE 44203 


SUCTION SURFACE 


PRESSURE SURFACE 


% Surface % Axial 
Distance Chord 


Tw/Tg h/ho 


% Surface % Axial 
Distance Chord 


Tw/Tg h/ho 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44204 



SUCTION 

SURFACE 


PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface % Axial 
Distance Chord 

Tw/Tg 

h/ho 


30.57 

49.25 

.7471 

.3526 

31.98 

50.84 

.7466 

.5129 

33.40 

52.37 

.7407 

.5554 

37.60 

56.50 

.7263 

.5397 

39.08 

57.92 

.7192 

.5052 

41.80 

60.34 

.7145 

.4612 

43.25 

61.62 

.7145 

.4617 

44.57 

62.74 

.7205 

.4522 

46.03 

63.96 

.7249 

.4524 

47.51 

65.26 

.7350 

.5041 

48.95 

66.44 

.7405 

.4823 

50.31 

67.53 

.7448 

.4490 

51.78 

68.75 

.7481 

.4026 

53.14 

69.77 

.7527 

.4255 

54.62 

71.01 

.7622 

.4971 

55.97 

71.99 

.7648 

.4385 

57.36 

73.07 

.7646 

.4117 

60.29 

75.38 

.7650 

.4367 

61.67 

76.42 

.7629 

.4261 

67.29 

80.63 

.7727 

.4714 

70.13 

82.74 

.7738 

.4944 

71.51 

83.72 

.7822 

.4544 

73.03 

84.92 

.7895 

.4475 

74.39 

85.88 

.7903 

.3964 

75.74 

86.80 

.7879 

.4119 

77.24 

87.96 

.7770 

.4666 

78.62 

88.92 

.7780 

.4909 

81.54 

91.06 

.7995 

.3589 

82.88 

91.94 

.8034 

.3781 

84.34 

92.98 

.7987 

.3898 

85.70 

93.87 

.7843 

.3879 

87.11 

94.82 

.7797 

.4292 

88.50 

95.72 

.8004 

.3194 

89.92 

96.63 

.8202 

.2844 

91.35 

97.57 

.8259 

.2332 

94.24 

99.40 

.8129 

.3956 

95.65 

100.24 

.8018 

.2813 

97.03 

101.02 

.8258 

.5081 


28.90 

34.95 

.7428 

.5308 

30 . 78 

37.26 

.7317 

.4662 

32.58 

39.43 

.7260 

.3980 

34.38 

41.55 

.7270 

.3807 

36.29 

43.76 

.7293 

.3442 

41.70 

49.81 

.7411 

.3092 

45.37 

53.70 

.7499 

.3119 

47.14 

55.56 

.7521 

.3271 

49.03 

57.47 

.7513 

.3403 

50.84 

59.28 

.7540 

.3525 

52.68 

61.08 

.7607 

.3791 

54.48 

62.81 

.7645 

.4020 

56.34 

64.57 

.7711 

.4238 

58.12 

66.24 

.7707 

.4436 

59.97 

67.92 

.7692 

.4971 

61.77 

69.55 

.7736 

.5054 

63.63 

71.18 

.7798 

.4172 

65 41 

72.73 

.7875 

.4244 

67.30 

74.37 

.7895 

.3941 

69.07 

75.85 

.7863 

.4324 

70 91 

77.38 

.7773 

.5176 

72 72 

78.84 

.7772 

.5705 

74 63 

80.37 

.7915 

.4781 

76 40 

81.77 

.8004 

.3898 

78.27 

83.24 

.8054 

.3714 

81 91 

86.03 

.7867 

.5425 

85.55 

88.71 

.8054 

.3649 

87 39 

90.05 

.8222 

.3287 

89.25 

91.42 

.8298 

.4280 

91.03 

92.66 

.8298 

.6552 

92.86 

93.93 

.8162 

.6948 

96.55 

96.47 

.8287 

.4877 


86 



Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44205 


SUCTION SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7505 

.3671 

31.98 

50.84 

.7496 

.5341 

33.40 

52.37 

.7435 

.5811 

37.60 

56.50 

.7281 

.5637 

39.08 

57.92 

.7206 

.5262 

41.80 

60.34 

.7154 

.4772 

43.25 

61.62 

.7154 

.4795 

44.57 

62.74 

.7212 

.4670 

46.03 

63.96 

.7254 

.4636 

47.51 

65.26 

.7357 

.5178 

48.95 

66.44 

.7413 

.4955 

50.31 

67.53 

.7455 

.4609 

51.78 

68.75 

.7487 

.4119 

53.14 

69.77 

.7532 

.4332 

54.62 

71.01 

.7626 

.5037 

55.97 

71.99 

.7653 

.4473 

57.36 

73.07 

.7650 

.4217 

60.29 

75.38 

.7649 

.4454 

61.67 

76.42 

.7623 

.4343 

67.29 

80.63 

.7713 

.4797 

70.13 

82.74 

.7718 

.5024 

71.51 

83.72 

.7800 

.4607 

73.03 

84.92 

.7871 

.4537 

74.39 

85.88 

.7878 

.4050 

75.74 

86.80 

.7854 

.4214 

77.24 

87.96 

.7743 

.4771 

78.62 

88.92 

.7751 

.5023 

81.54 

91.06 

.7958 

.3632 

82.88 

91.94 

.7997 

.3854 

84.34 

92.98 

.7950 

.4012 

85.70 

93.87 

.7805 

.3994 

87.11 

94.82 

.7756 

.4380 

88.50 

95.72 

.7962 

.3338 

89.92 

96.63 

.8158 

.2966 

91.35 

97.57 

.8211 

.2391 

94.24 

99.40 

.8085 

.4154 

95.65 

100.24 

.7974 

.3071 

97.03 

101.02 

.8210 

.5153 



PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

28.90 

34.95 

.7494 

.5980 

30.78 

37.26 

.7385 

.5317 

32.58 

39.43 

.7322 

.4493 

34.38 

41.55 

.7327 

.4243 

36.29 

43.76 

.7345 

.3829 

41.70 

49.81 

.7444 

.3334 

45.37 

53.70 

.7518 

.3280 

47.14 

55.56 

.7534 

.3415 

49.03 

57.47 

.7517 

.3537 

50.84 

59.28 

.7539 

.3647 

52.68 

61.08 

.7597 

.3845 

54.48 

62.81 

.7630 

.4012 

56.34 

64.57 

.7689 

.4186 

58.12 

66.24 

.7682 

.4393 

59.97 

67.92 

.7663 

.4909 

61.77 

69.55 

.7702 

.4969 

63.63 

71.18 

.7762 

.4069 

65.41 

72.73 

.7837 

.4123 

67.30 

74.37 

.7854 

.3774 

69.07 

75.85 

.7820 

.4161 

70.91 

77.38 

.7729 

.5024 

72.72 

78.84 

.7724 

.5525 

74.63 

80.37 

.7863 

.4541 

76.40 

81.77 

.7951 

.3658 

78.27 

83.24 

.8001 

.3478 

81.91 

86.03 

.7810 

.5161 

85.55 

88.71 

.7993 

.3352 

87.39 

90.05 

.8163 

.3009 

89.25 

91.42 

.8240 

.4015 

91.03 

92.66 

.8236 

.6075 

92.86 

93.93 

.8097 

.6443 

96.55 

96.47 

.8228 

.4525 
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Table VIII (contd) 

Heat transfer data for each run code 


% Surface 
Di stance 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 

97.03 


RUN CODE 44303 


SUCTION SURFACE 


% Axial 

% Surface 

Chord Tw/Tg h/ho 

Di starce 

49.25 .7685 .5420 

28.90 

50.84 .7684 .6758 

30.78 

52.37 .7624 .6898 

32.58 

56.50 .7461 .6271 

34.38 

57.92 .7384 .5827 

36.29 

60.34 .7331 .5305 

41.70 

61.62 .7329 .5288 

45.37 

62.74 .7390 .5172 

47.14 

63.96 .7433 .5167 

49.03 

65.26 .7534 .5749 

50.84 

66.44 .7590 .5527 

52.68 

67.53 .7633 .5171 

54.48 

68.75 .7666 .4646 

56.34 

69.77 .7710 .4892 

58.12 

71.01 .7806 .5679 

59.97 

71.99 .7833 .5021 

61.77 

73.07 .7826 .4729 

63.63 

75.38 .7832 .5002 

65.41 

76.42 .7803 .4854 

67.33 

80.63 .7896 .5282 

69.07 

82.74 .7907 .5619 

70.91 

83.72 .7993 .5197 

72.72 

84.92 .8065 .5080 

74.63 

85.88 .8070 .4486 

76.4) 

86.80 .8042 .4638 

78.2' 

87.96 .7929 .5250 

81.91 

88.92 .7937 .5543 

85.55 

91.06 .8154 .4074 

87.39 

91.94 .8194 .4301 

89.25 

92.98 .8144 .4425 

91.03 

93.87 .7997 .4434 

92.86 

94.82 .7947 .4865 

96.5.'i 

95.72 .8159 .3703 


96.63 .8360 .3349 


97.57 .8418 .2846 


99.40 .8282 .4667 


100.24 .8164 .3327 


101.02 .8410 .6000 



PRESSURE 

SURFACE 

% Axial 


Chord 

Tw/Tg 

34.95 

.7550 

37.26 

.7434 

39.43 

.7378 

41.55 

.7392 

43.76 

.7421 

49.81 

.7556 

53.70 

.7655 

55.56 

.7678 

57.47 

.7670 

59.28 

.7698 

61.08 

.7767 

62.81 

.7809 

64.57 

.7877 

66.24 

.7873 

67.92 

.7858 

69.55 

.7899 

71.18 

.7963 

72.73 

.8043 

74.37 

.8061 

75.85 

.8026 

77.38 

.7929 

78.84 

.7923 

80.37 

.8068 

81.77 

.8155 

83.24 

.8208 

86.03 

.8015 

88.71 

.8202 

90.05 

.8370 

91.42 

.8445 

92.66 

.8442 

93.93 

.8301 

96.47 

.8427 


h/ho 


.5493 

.4836 

.4132 

.3966 

.3641 

.3334 

.3468 

.3622 

.3756 

.3883 

.4186 

.4472 

.4751 

.4975 

.5561 

.5643 

.4665 

.4826 

.4465 

.4866 

.5773 

.6327 

.5282 

.4265 

.4093 

.6028 

.3999 

.3513 

.4555 

.7101 

.7582 

.5121 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44304 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7766 

.5537 

28.90 

34.95 

.7668 

.6144 

31.98 

50.84 

.7764 

.6897 

30.78 

37.26 

.7561 

.5500 

33.40 

52.37 

.7704 

.7113 

32.58 

39.43 

.7500 

. 4656 

37.60 

56.50 

.7547 

.6576 j 

34.38 

41.55 

.7509 

.4423 

39.08 

57.92 

.7473 

.6128 

36.29 

43.76 

.7532 

.4025 

41.80 

60.34 

.7421 

.5637 

41.70 

49.81 

.7643 

.3527 

43.25 

61.62 

.7416 

.5580 

45.37 

53.70 

.7728 

.3540 

44.57 

62.74 

.7473 

.5423 

47.14 

55.56 

.7747 

.3698 

46.03 

63.96 

.7514 

.5392 

49.03 

57.47 

.7731 

.3796 

47.51 

65.26 

.7613 

.5993 

50.84 

59.28 

.7753 

. 3868 

48.95 

66.44 

.7668 

.5754 

52.68 

61.08 

.7818 

.4194 

50.31 

67.53 

.7710 

.5377 

54.48 

62.81 

.7857 

.4426 

51.78 

68.75 

.7741 

.4819 

56.34 

64.57 

.7918 

. 4646 

53.14 

69.77 

.7786 

.5081 

58.12 

66.24 

.7914 

.4932 

54.62 

71.01 

.7881 

.5920 

59.97 

67.92 

.7896 

.5495 

55.97 

71.99 

.7908 

.5239 

61.77 

69.55 

.7933 

. 5539 

57.36 

73.07 

.7900 

.4926 

63.63 

71.18 

.7995 

. 4551 

60.29 

75.38 

.7903 

.5187 

65.41 

72.73 

.8074 

.4716 

61.67 

76.42 

.7873 

.5043 

67.30 

74.37 

.8091 

.4354 

67.29 

80.63 

.7957 

.5498 

69.07 

75.85 

.8056 

.4759 

70.13 

82.74 

.7962 

.5783 

70.91 

77.38 

.7960 

. 5652 

71.51 

83.72 

.8043 

.5342 

72.72 

78.84 

.7952 

.6180 

73.03 

84.92 

.8110 

.5193 

74.63 

80.37 

.8094 

. 5135 

74.39 

85.88 

.8115 

.4607 

76.40 

81.77 

.8181 

.4139 

75.74 

86.80 

.8088 

.4789 

78.27 

83.24 

.8233 

.3976 

77.24 

87.96 

.7978 

.5433 

81.91 

86.03 

.8041 

.5889 

78.62 

88.92 

.7985 

.5733 

85.55 

88.71 

.8226 

.3934 

81.54 

91.06 

.8192 

.4193 

87.39 

90.05 

.8390 

.3461 

82.88 

91.94 

.8229 

.4413 

89.25 

91.42 

.8462 

.4407 

84.34 

92.98 

.8180 

.4545 

91.03 

92.66 

.8460 

.6896 

85.70 

93.87 

.8036 

.4557 

92.86 

93.93 

.8325 

.7507 

87.11 

94.82 

.7987 

.5007 

96.55 

96.47 

.8452 

. 5256 

88.50 

95.72 

.8188 

.3756 





89.92 

96.63 

.8383 

.3356 





91.35 

97.57 

.8438 

.2818 





94.24 

99.40 

.8309 

.4719 





95.65 

100.24 

.8196 

.3450 





97.03 

101.02 

.8431 

.5808 
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Table VIII (coitd) 

Heat transfer data for each run code 


RUN CODE 44305 


30.57 

49.25 

.7759 

.4916 

31.98 

50.84 

.7755 

.6550 

33.40 

52.37 

.7703 

.6990 

37.60 

56.50 

.7550 

.6647 

39.08 

57.92 

.7472 

.6156 

41.80 

60.34 

.7419 

.5611 

43.25 

61.62 

.7415 

.5561 

44.57 

62.74 

.7473 

.5411 

46.03 

63.96 

.7515 

.5385 

47.51 

65.26 

.7615 

.5972 

48.95 

66.44 

.7667 

.5656 

50.31 

67.53 

.7709 

.5296 

51.78 

68.75 

.7740 

.4754 

53.14 

69.77 

.7785 

.4996 

54.62 

71.01 

.7878 

.5784 

55.97 

71.99 

.7905 

.5125 

57.36 

73.07 

.7899 

.4833 

60.29 

75.38 

.7901 

.5124 

61.67 

76.42 

.7869 

.4986 

67.29 

80.63 

.7948 

.5443 

70.13 

82.74 

.7949 

.5707 

71.51 

83.72 

.8029 

.5278 

73.03 

84.92 

.8097 

.5242 

74.39 

85.88 

.8099 

.4591 

75.74 

86.80 

.8074 

.4784 

77.24 

87.96 

.7963 

.5415 

78.62 

88.92 

.7967 

.5676 

81.54 

91.06 

.8168 

.4160 

82.88 

91.94 

.8206 

.4422 

84.34 

92.98 

.8159 

.4606 

85.70 

93.87 

.8016 

.4553 

87.11 

94.82 

.7966 

.4955 

88.50 

95.72 

.8168 

.3856 

89.92 

96.63 

.8360 

.3483 

91.35 

97.57 

.8413 

.2915 

94.24 

99.40 

.8286 

.4782 

95.65 

100.24 

.8174 

.3501 

97.03 

101.02 

.8407 

.5971 


28.90 

34.95 

.7734 

.6857 

30.78 

37.26 

.7633 

.6142 

32.58 

39.43 

.7570 

.5159 

34.38 

41.55 

.7575 

.4867 

36.29 

43.76 

.7593 

.4410 

41.70 

49.81 

.7687 

.3772 

45.37 

53.70 

.7758 

.3665 

47.14 

55.56 

.7774 

.3830 

49.03 

57.47 

.7753 

.3939 

50.84 

59.28 

.7772 

.4016 

52.68 

61.08 

.7829 

.4280 

54.48 

62.81 

.7862 

.4472 

56.34 

64.57 

.7918 

.4651 

58.12 

66.24 

.7908 

.4867 

59.97 

67.92 

.7886 

.5421 

61.77 

69.55 

.7919 

.5465 

63.63 

71.18 

.7976 

.4445 

65.41 

72.73 

.8050 

.4532 

67.30 

74.37 

.8064 

.4118 

69.07 

75.85 

.8029 

.4525 

70.91 

77.38 

.7933 

.5437 

72.72 

78.84 

.7925 

.5970 

74.63 

80.37 

.8063 

.4916 

76.40 

81.77 

.8148 

.3899 

78.27 

83.24 

.8196 

.3692 

81.91 

86.03 

.8007 

.5581 

85.55 

88.71 

.8189 

.3604 

87.39 

90.05 

.8352 

.3106 

89.25 

91.42 

.8425 

.4097 

91.03 

92.66 

.8422 

.6425 

92.86 

93.93 

.8290 

.7059 

96.55 

96.47 

.8415 

.4737 


SUCTION SURFACE 


PRESSURE SURFACE 


% Surface % Axial 
Distance Chord 


Tw/Tg h/ho 


% Surface % Axial 
Distance Chord 


Tw/Tg h/ho 
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Table VIII (contd) 

Heat transfer data for each run code 


30.57 

49.25 

.7516 

.3771 

31.98 

50.84 

.7535 

.6314 

33.40 

52.37 

.7498 

.7171 

37.60 

56.50 

.7325 

.6910 

39.08 

57.92 

.7234 

.6369 

41.80 

60.34 

.7174 

.5778 

43.25 

61.62 

.7163 

.5661 

44.57 

62.74 

.7221 

.5452 

46.03 

63.96 

.7264 

.5381 

47.51 

65.26 

.7380 

.5973 

48.95 

66.44 

.7442 

.5724 

50.31 

67.53 

.7486 

.5301 

51.78 

68.75 

.7518 

.4727 

53.14 

69.77 

.7562 

.4937 

54.62 

71.01 

.7666 

.5694 

55.97 

71.99 

.7693 

.5084 

57.36 

73.07 

.7691 

.4795 

60.29 

75.38 

.7669 

.5082 

61.67 

76.42 

.7639 

.4992 

67.29 

80.63 

.7723 

.5486 

70.13 

82.74 

.7708 

.5700 

71.51 

83.72 

.7796 

.5230 

73.03 

84.92 

.7868 

.5045 

74.39 

85.88 

.7872 

.4591 

75.74 

86.80 

.7829 

.4737 

77.24 

87.96 

.7698 

.5331 

78.62 

88.92 

.7696 

.5632 

81.54 

91.06 

.7926 

.4134 

82.88 

91.94 

.7964 

.4352 

84.34 

92.98 

.7900 

.4505 

85.70 

93.87 

.7728 

.4554 

87.11 

94.82 

.7659 

.4904 

88.50 

95.72 

.7890 

.3728 

89.92 

96.63 

.8117 

.3424 

91.35 

97.57 

.8173 

.2846 

94.24 

99.40 

.8006 

.4828 

95.65 

100.24 

.7866 

.3677 

97.03 

101.02 

.8137 

.5821 


28.90 

34.95 

.7669 

.8652 

30.78 

37.26 

.7556 

.7559 

32.58 

39.43 

.7488 

.6367 

34.38 

41.55 

.7489 

.5927 

36.29 

43.76 

.7515 

.5599 

41.70 

49.81 

.7590 

.4658 

45.37 

53.70 

.7645 

.4431 

47.14 

55.56 

.7653 

.4606 

49.03 

57.47 

.7617 

.4692 

50.84 

59.28 

.7627 

.4742 

52.68 

61.08 

.7688 

.5149 

54.48 

62.81 

.7702 

.5223 

56.34 

64.57 

.7754 

.5210 

58.12 

66.24 

.7734 

.5450 

59.97 

67.92 

.7701 

.5986 

61.77 

69.55 

.7725 

.5979 

63.63 

71.18 

.7779 

.4878 

65.41 

72.73 

.7856 

.5001 

67.30 

74.37 

.7861 

.4534 

69.07 

75.85 

.7807 

.4830 

70.91 

77.38 

.7685 

.5743 

72.72 

78.84 

.7675 

.6352 

74.63 

80.37 

.7829 

.5297 

76.40 

81.77 

.7926 

.4304 

78.27 

83.24 

.7971 

.3987 

81.91 

86.03 

.7725 

.5728 

85.55 

88.71 

.7929 

.3816 

87.39 

90.05 

.8119 

.3399 

89.25 

91.42 

.8196 

.4331 

91.03 

92.66 

.8185 

.6794 

92.86 

93.93 

.8015 

.7387 

96.55 

96.47 

.8156 

.4913 


RUN CODE 44306 


SUCTION SURFACE 


PRESSURE SURFACE 


% Surface 
Distance 


% Axial 
Chord 


Tw/Tg h/ho 


% Surface % Axial 
Distance Chord 


Tw/Tg h/ho 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44307 



SUCTION 

SURFACE 



PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 


30.57 

49.25 

.7568 

.4031 

31.98 

50.84 

.7596 

.6788 

33.40 

52.37 

.7571 

.7766 

37.60 

56.50 

.7397 

.7465 

39.08 

57.92 

.7305 

.6861 

41.80 

60.34 

.7242 

.6193 

43.25 

61.62 

.7233 

.6087 

44.57 

62.74 

.7294 

.5869 

46.03 

63.96 

.7339 

.5775 

47.51 

65.26 

.7456 

.6357 

48.95 

66.44 

.7521 

.6145 

50.31 

67.53 

.7566 

.5671 

51.78 

68.75 

.7597 

.5031 

53.14 

69.77 

.7643 

.5267 

54.62 

71.01 

.7750 

.6111 

55.97 

71.99 

.7776 

.5389 

57.36 

73.07 

.7771 

.5048 

60.29 

75.38 

.7747 

.5375 

61.67 

76.42 

.7712 

.5271 

67.29 

80.63 

.7794 

.5800 

70.13 

82.74 

.7773 

.5994 

71.51 

83.72 

.7861 

.5470 

73.03 

84.92 

.7934 

.5309 

74.39 

85.88 

.7935 

.4781 

75.74 

86.80 

.7891 

.4937 

77.24 

87.96 

.7753 

.5580 

78.62 

88.92 

.7750 

.5910 

81.54 

91.06 

.7984 

.4369 

82.88 

91.94 

.8020 

.4572 

84.34 

92.98 

.7951 

.4685 

85.70 

93.87 

.7773 

.4749 

87.11 

94.82 

.7701 

.5149 

88.50 

95.72 

.7932 

.3875 

89.92 

96.63 

.8163 

.3574 

91.35 

97.57 

.8219 

.2999 

94.24 

99.40 

.8044 

.5068 

95.65 

100.24 

.7896 

.3792 

97.03 

101.02 

.8174 

.6095 


28.90 

34.95 

.7781 

.9920 

30.78 

37.26 

.7685 

.8740 

32.58 

39.43 

.7621 

.7378 

34.38 

41.55 

.7627 

.6893 

36.29 

43.76 

.7655 

.6547 

41.70 

49.81 

.7724 

.5380 

45.37 

53.70 

.7772 

.5047 

47.14 

55.56 

.7779 

.5266 

49.03 

57.47 

.7737 

.5381 

50.84 

59.28 

.7745 

.5440 

52.68 

61.08 

.7800 

.5807 

54.48 

62.81 

.7807 

.5841 

56.34 

64.57 

.7856 

.5792 

58.12 

66.24 

.7831 

.6020 

59.97 

67.92 

.7794 

.6573 

61.77 

69.55 

.7812 

.6550 

63.63 

71.18 

.7863 

.5363 

65.41 

72.73 

.7938 

.5477 

67.30 

74.37 

.7939 

.4942 

69.07 

75.85 

.7880 

.5227 

70.91 

77.38 

.7752 

.6181 

72.72 

78.84 

.7738 

.6812 

74.63 

80.37 

.7891 

.5654 

76.40 

81.77 

.7986 

.4582 

78.27 

83.24 

.8030 

.4258 

81.91 

86.03 

.7773 

.6054 

85.55 

88.71 

.7976 

.4067 

87.39 

90.05 

.8166 

.3581 

89.25 

91.42 

.8241 

.4547 

91.03 

92.66 

.8227 

.7067 

92.86 

93.93 

.8051 

.7704 

96.55 

96.47 

.8191 

.5090 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44308 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7554 

.3954 

28.90 

34.95 

.7790 

1.0201 

31.98 

50.84 

.7587 

.6844 

30.78 

37.26 

.7703 

.9107 

33.40 

52.37 

.7553 

.7750 

32.58 

39.43 

.7643 

.7721 

37.60 

56.50 

.7382 

.7424 

34.38 

41.55 

.7650 

.7222 

39.08 

57.92 

.7291 

.6852 

36.29 

43.76 

.7677 

.6818 

41.80 

60.34 

.7235 

.6290 

41.70 

49.81 

.7742 

.5593 

43.25 

61.62 

.7223 

.6130 

45.37 

53.70 

.7789 

.5271 

44.57 

62.74 

.7283 

.5882 

47.14 

55.56 

.7795 

.5487 

46.03 

63.96 

.7327 

.5790 

49.03 

57.47 

.7752 

.5632 

47.51 

65.26 

.7447 

.6414 

50.84 

59.28 

.7760 

.5735 

48.95 

66.44 

.7511 

.6147 

52.68 

61.08 

.7813 

.6060 

50.31 

67.53 

.7556 

.5667 

54.48 

62.81 

.7815 

.6062 

51.78 

68.75 

.7588 

.5034 

56.34 

64.57 

.7862 

.5987 

53.14 

69.77 

.7634 

.5267 

58.12 

66.24 

.7834 

.6197 

54.62 

71.01 

.7743 

.6105 

59.97 

67.92 

.7795 

.6781 

55.97 

71.99 

.7770 

.5397 

61.77 

69.55 

.7813 

.6762 

57.36 

73.07 

.7765 

.5063 

63.63 

71.18 

.7860 

.5504 

60.29 

75.38 

.7740 

.5428 

65.41 

72.73 

.7934 

.5629 

61.67 

76.42 

.7707 

.5342 

67.30 

74.37 

.7932 

.5044 

67.29 

80.63 

.7784 

.5833 

69.07 

75.85 

.7873 

.5357 

70.13 

82.74 

.7759 

.6025 

70.91 

77.38 

.7742 

.6357 

71.51 

83.72 

.7848 

.5495 

72.72 

78.84 

.7727 

.7011 

73.03 

84.92 

.7922 

.5356 

74.63 

80.37 

.7880 

.5821 

74.39 

85.88 

.7923 

.4827 

76.40 

81.77 

.7974 

.4697 

75.74 

86.80 

.7877 

.4968 

78.27 

83.24 

.8017 

.4373 

77.24 

87.96 

.7733 

.5585 

81.91 

86.03 

.7753 

.6197 

78.62 

88.92 

.7728 

.5899 

85.55 

88.71 

.7952 

.4114 

81.54 

91.06 

.7965 

.4349 

87.39 

90.05 

.8142 

.3588 

82.88 

91.94 

.8000 

.4572 

89.25 

91.42 

.8219 

.4633 

84.34 

92.98 

.7931 

.4728 

91.03 

92.66 

.8203 

.7268 

85.70 

93.87 

.7744 

.4705 

92.86 

93.93 

.8020 

.7848 

87.11 

94.82 

.7670 

.5148 

96.55 

96.47 

.8160 

.5050 

88.50 

95.72 

.7908 

.3924 





89.92 

96.63 

.8140 

.3613 





91.35 

97.57 

.8197 

.3055 





94.24 

99.40 

.8011 

.5099 





95.65 

100.24 

.7858 

.3815 





97.03 

101.02 

.8146 

.6279 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44333 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7669 

.5424 

28.90 

34.95 

.7523 

.5450 

31.98 

50.84 

.7665 

.6716 

30.78 

37.26 

.7410 

.4833 

33.40 

52.37 

.7607 

.6904 

32.58 

39.43 

.7353 

.4128 

37.60 

56.50 

.7449 

.6370 

34.38 

41.55 

.7369 

.3990 

39.08 

57.92 

.7374 

.5935 

36.29 

43.76 

.7398 

.3639 

41.80 

60.34 

.7320 

.5421 

41.70 

49.81 

.7536 

.3350 

43.25 

61.62 

.7317 

.5382 

45.37 

53.70 

.7634 

.3447 

44.57 

62.74 

.7378 

.5266 

47.14 

55.56 

.7658 

.3600 

46.03 

63.96 

.7422 

.5274 

49.03 

57.47 

.7649 

.3743 

47.51 

65.26 

.7523 

.5859 

50.84 

59.28 

.7678 

.3883 

48.95 

66.44 

.7576 

.5566 

52.68 

61.08 

.7747 

.4166 

50.31 

67.53 

.7620 

.5230 

54.48 

62.81 

.7791 

.4457 

51.78 

68.75 

.7652 

.4700 

56.34 

64.57 

.7861 

.4748 

53.14 

69.77 

.7699 

.4970 

58.12 

66.24 

.7857 

.4955 

54.62 

71.01 

.7795 

.5803 

59.97 

67.92 

.7842 

.5568 

55.97 

71.99 

.7820 

.5102 

61.77 

69.55 

.7886 

.5667 

57.36 

73.07 

.7815 

.4783 

63.63 

71.18 

.7949 

.4671 

60.29 

75.38 

.7818 

.5041 

65.41 

72.73 

.8030 

.4842 

61.67 

76.42 

.7790 

.4891 

67.30 

74.37 

.8048 

.4484 

67.29 

80.63 

.7886 

.5346 

69.07 

75.85 

.8014 

.4889 

70.13 

82.74 

.7898 

.5690 

70.91 

77.38 

.7916 

.5796 

71.51 

83.72 

.7981 

.5208 

72.72 

78.84 

.7911 

.6356 

73.03 

84.92 

.8050 

.5041 

74.63 

80.37 

.8056 

.5315 

74.39 

85.88 

.8056 

.4484 

76.40 

81.77 

.8142 

.4278 

75.74 

86.80 

.8027 

.4627 

78.27 

83.24 

.8197 

.4132 

77.24 

87.96 

.7915 

.5242 

81.91 

86.03 

.8001 

.6013 

78.62 

88.92 

.7923 

.5549 

85.55 

88.71 

.8187 

.4001 

81.54 

91.06 

.8140 

.4059 

87.39 

90.05 

.8354 

.3530 

82.88 

91.94 

.8180 

.4302 

89 25 

91.42 

.8428 

.4589 

84.34 

92.98 

.8131 

.4443 

91.03 

92.66 

.8423 

.6913 

85.70 

93.87 

.7983 

.4420 

92.86 

93.93 

.8284 

.7507 

87.11 

94.82 

.7931 

.4820 

96.55 

96.47 

.8412 

.5267 

88.50 

95.72 

.8143 

.3686 





89.92 

96.63 

.8345 

.3365 





91.35 

97.57 

.8400 

.2778 





94.24 

99.40 

.8264 

.4618 





95.65 

100.24 

.8147 

.3289 





97.03 

101.02 

.8389 

.5806 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44344 


SUCTION SURFACE 


PRESSURE 

SURFACE 


% Surface 
Oi stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 

30.57 

49.25 

.7711 

.4825 

28.90 

34.95 

.7627 

.6039 

31.98 

50.84 

.7707 

.6403 

30.78 

37.26 

.7516 

.5309 

33.40 

52.37 

.7654 

.6783 

32.58 

39.43 

.7455 

.4482 

37.60 

56.50 

.7499 

.6371 

34.38 

41.55 

.7463 

.4256 

39.08 

57.92 

.7427 

.5951 

36.29 

43.76 

.7485 

.3840 

41.80 

60.34 

.7377 

.5485 

41.70 

49.81 

.7602 

.3429 

43.25 

61.62 

.7374 

.5431 

45.37 

53.70 

.7689 

.3442 

44.57 

62.74 

.7432 

.5284 

47.14 

55.56 

.7710 

.3614 

46.03 

63.96 

.7473 

.5256 

49.03 

57.47 

.7700 

.3759 

47.51 

65.26 

.7572 

.5826 

50.84 

59.28 

.7724 

.3886 

48.95 

66.44 

.7625 

.5553 

52.68 

61.08 

.7789 

.4160 

50.31 

67.53 

.7667 

.5207 

54.48 

62.81 

.7827 

.4395 

51.78 

68.75 

.7699 

.4690 

56.34 

64.57 

.7890 

.4628 

53.14 

69.77 

.7745 

.4931 

58.12 

66.24 

.7886 

.4862 

54.62 

71.01 

.7837 

.5703 

59.97 

67.92 

.7868 

.5464 

55.97 

71.99 

.7864 

.5057 

61.77 

69.55 

.7911 

.5558 

57.36 

73.07 

.7857 

.4761 

63.63 

71.18 

.7972 

.4579 

60.29 

75.38 

.7858 

.4997 

65.41 

72.73 

.8050 

.4690 

61.67 

76.42 

.7829 

.4849 

67.30 

74.37 

.8066 

.4304 

67.29 

80.63 

.7918 

.5310 

69.07 

75.85 

.8033 

.4714 

70.13 

82.74 

.7925 

.5592 

70.91 

77.38 

.7939 

.5647 

71.51 

83.72 

.8008 

.5140 

72.72 

78.84 

.7935 

.6220 

73.03 

84.92 

.8078 

.5055 

74.63 

80.37 

.8075 

.5161 

74.39 

85.88 

.8084 

.4481 

76.40 

81.77 

.8160 

.4140 

75.74 

86.80 

.8058 

.4653 

78.27 

83.24 

.8213 

.3998 

77.24 

87.96 

.7948 

.5277 

81.91 

86.03 

.8023 

.5895 

78.62 

88.92 

.7956 

.5561 

85.55 

88.71 

.8205 

.3922 

81.54 

91.06 

.8162 

.4022 

87.39 

90.05 

.8368 

.3442 

82.88 

91.94 

.8202 

.4274 

89.25 

91.42 

.8437 

.4308 

84.34 

92.98 

.8152 

.4385 

91.03 

92.66 

.8434 

.6847 

85.70 

93.87 

.8010 

.4442 

92.86 

93.93 

.8295 

.7208 

87.11 

94.82 

.7961 

.4885 

96.55 

96.47 

.8419 

.4893 

88.50 

95.72 

.8163 

.3647 





89.92 

96.63 

.8359 

.3281 





91.35 

97.57 

.8413 

.2744 





94.24 

99.40 

.8286 

.4686 





95.65 

100.24 

.8172 

.3410 





97.03 

101.02 

.8406 

.5873 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 44355 



SUCTION 

SURFACE 



PRESSURE 

SURFACE 


% Surface 
Di stance 

% Axial 
Chord 

Tw/Tg 

h/ho 

% Surface 
Distance 

% Axial 
Chord 

Tw/Tg 

h/ho 


30.57 

49.25 

.7689 

.3857 

31.98 

50.84 

.7693 

.5866 

33.40 

52.37 

.7644 

.6446 

37.60 

56.50 

.7493 

.6197 

39.08 

57.92 

.7423 

.5797 

41.80 

60.34 

.7375 

.5345 

43.25 

61.62 

.7373 

.5307 

44.57 

62.74 

.7432 

.5160 

46.03 

63.96 

.7474 

.5123 

47.51 

65.26 

.7572 

.5684 

48.95 

66.44 

.7626 

.5414 

50.31 

67.53 

.7668 

.5066 

51.78 

68.75 

.7699 

.4547 

53.14 

69.77 

.7744 

.4781 

54.62 

71.01 

.7837 

.5542 

55.97 

71.99 

.7863 

.4885 

57.36 

73.07 

.7858 

.4588 

60.29 

75.38 

.7860 

.4866 

61.67 

76.42 

.7834 

.4740 

67.29 

80.63 

.7924 

.5236 

70.13 

82.74 

.7930 

.5514 

71.51 

83.72 

.8011 

.5073 

73.03 

84.92 

.8080 

.4948 

74.39 

85.88 

.8086 

.4414 

75.74 

86.80 

.8060 

.4590 

77.24 

87.96 

.7950 

.5179 

78.62 

88.92 

.7956 

.5433 

81.54 

91.06 

.8162 

.3956 

82.88 

91.94 

.8202 

.4204 

84.34 

92.98 

.8155 

.4357 

85.70 

93.87 

.8016 

.4385 

87.11 

94.82 

.7971 

.4886 

88.50 

95.72 

.8172 

.3712 

89.92 

96.63 

.8362 

.3300 

91.35 

97.57 

.8416 

.2730 

94.24 

99.40 

.8291 

.4688 

95.65 

100.24 

.8181 

.3520 

97.03 

101.02 

.8409 

.5769 


28.90 

34.95 

.7704 

.6774 

30.78 

37.26 

.7602 

.5964 

32.58 

39.43 

.7537 

.4964 

34.38 

41.55 

.7539 

.4641 

36.29 

43.76 

.7556 

.4187 

41.70 

49.81 

.7655 

.3644 

45.37 

53.70 

.7731 

.3593 

47.14 

55.56 

.7748 

.3738 

49.03 

57.47 

.7731 

.3860 

50.84 

59.28 

.7755 

.3973 

52.63 

61.08 

.7817 

.4267 

54.48 

62.81 

.7851 

.4475 

56.34 

64.57 

.7910 

.4675 

58.12 

66.24 

.7905 

.4938 

59.97 

67.92 

.7887 

.5512 

61.77 

69.55 

.7924 

.5559 

63.63 

71.18 

.7981 

.4529 

65.41 

72.73 

.8056 

.4658 

67.30 

74.37 

.8071 

.4273 

69.07 

75.85 

.8037 

.4690 

70.91 

77.38 

.7945 

.5618 

72.72 

78.84 

.7940 

.6174 

74.63 

80.37 

.8078 

.5127 

76.40 

81.77 

.8162 

.4107 

78.27 

83.24 

.8211 

.3904 

81.91 

86.03 

.8026 

.5780 

85.55 

88.71 

.8204 

.3772 

87.39 

90.05 

.8367 

.3311 

89.25 

91.42 

.8439 

.4294 

91.03 

92.66 

.8435 

.6498 

92.86 

93.93 

.8305 

.7319 

96.55 

96.47 

.8423 

.4822 
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Table VIII (contd) 

Heat transfer data for each run code 


SUCTION SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 
97.03 


49.25 
50.84 

52.37 
56.50 
57.92 
60.34 
61.62 

62.74 
63.96 

65.26 
66.44 
67.53 

68.75 
69.77 
71.01 
71.99 
73.07 

75.38 
76.42 
80.63 
82.74 

83.72 

84.92 
85.88 
86.80 
87.96 

88.92 
91.06 
91.94 
92.98 
93.87 
94.82 

95.72 
96.63 
97.57 
99.40 

100.24 

101.02 


.7978 

.7923 

.7860 

.7684 

.7597 

.7515 

.7498 

.7561 

.7613 

.7731 

.7790 

.7843 

.7858 

.7898 

.8021 

.8044 

.8034 

.8011 

.7992 

.8063 

.8040 

.8139 

.8222 

.8217 

.8182 

.8027 

.8030 

.8264 

.8308 

.8240 

.8044 

.7969 

.8224 

.8463 

.8513 

.8338 

.8190 

.8469 


RUN CODE 45000 


h/ho 


1.0654 

1.0570 

1.0467 

.9615 

.8896 

.7933 

.7653 

.7468 

.7541 

.8371 

.7959 

.7547 

.6546 

.6951 

.8346 

.7364 

.6853 

.7245 

.7180 

.7795 

.8000 

.7491 

.7567 

.6496 

.6623 

.7382 

.7716 

.5720 

.6192 

.6467 

.6280 

.6814 

.5545 

.5100 

.4108 

.6813 

.5520 

.8080 


% Surface 
Distance 


28.90 

30.78 

32.58 

34.38 

36.29 
41.70 
45.37 
47.14 
49.03 
50.84 
52.68 
54.48 
56.34 
58.12 
59.97 
61.77 

63.63 
65.41 

67.30 
69.07 

70.91 
72.72 

74.63 
76.40 
78.27 

81.91 

85.55 
87.39 
89.25 
91.03 
92.86 

96.55 


PRESSURE SURFACE 


% Axial 


Chord 

Tw/Tg 

34.95 

.7631 

37.26 

.7513 

39.43 

.7463 

41.55 

.7489 

43.76 

.7538 

49.81 

.7701 

53.70 

.7799 

55.56 

.7817 

57.47 

.7801 

59.28 

.7818 

61.08 

.7892 

62.81 

.7921 

64.57 

.7990 

66.24 

.7975 

67.92 

.7945 

69.55 

.7979 

71.18 

.8045 

72.73 

.8134 

74.37 

.8149 

75.85 

.8098 

77.38 

.7966 

78.84 

.7957 

80.37 

.8128 

81.77 

.8230 

83.24 

.8281 

86.03 

.8012 

88.71 

.8232 

90.05 

.8433 

91.42 

.8520 

92.66 

.8505 

93.93 

.8316 

96.47 

.8469 


h/ho 

.7144 

.6525 

.5658 

.5399 

.5145 

.4737 

.4683 

.4936 

.5124 

.5274 

.5691 

.5888 

.6055 

.6436 

.7241 

.7315 

.5885 

.5924 

.5404 

.5816 

.6962 

.7746 

.6462 

.5171 

.4849 

.7258 

.4699 

.4008 

.5560 

.8606 

.9145 

.5942 
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Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 45103 


SUCTION SURFACE 

/6 Surface % Axial % Surface 

Distance Chord Tw/Tg h/ho Distance 


30.57 49.25 .7253 

31.98 50.84 .7209 

33.40 52.37 .7168 

37.60 56.50 .7073 

39.08 57.92 .7015 

41.80 60.34 .6991 

43.25 61.62 .6994 

44.57 62.74 .7053 

46.03 63.96 .7097 

47.51 65.26 .7195 

48.95 66.44 .7254 

50.31 67.53 .7307 

51.78 68.75 .7337 

53.14 69.77 .7383 

54.62 71.01 .7492 

55.97 71.99 .7519 

57.36 73.07 .7526 

60.29 75.38 .7525 

61.67 76.42 .7532 

67.29 80.63 .7647 

70.13 82.74 .7654 

71.51 83.72 .7751 

73.03 84.92 .7832 

74.39 85.88 .7841 

75.74 86.80 .7820 

77.24 87.96 .7703 

78.62 88.92 .7713 

81.54 91.06 .7933 

82.88 91.94 .7976 

84.34 92.98 .7930 

85.70 93.87 .7776 

87.11 94.82 .7726 

88.50 95.72 .7956 

89.92 96.63 .8156 

91.35 97.57 .8222 

94.24 99.40 .8089 

95.65 100.24 .7974 

97.03 101.02 .8209 


.2794 

28.90 

.3824 

30.78 

.4512 

32.58 

.5002 

34.38 

.4743 

36.29 

.4465 

41.70 

.4420 

45.37 

.4293 

47.14 

.4239 

49.03 

.4612 

50.34 

.4390 

52.68 

.4179 

54.48 

.3652 

56.34 

.3890 

58.12 

.4668 

59.97 

.4087 

61.77 

.3787 

63.63 

.4090 

65.41 

.4093 

67.30 

.4703 

69.07 

.4910 

70.91 

.4535 

72.72 

.4409 

74.63 

.3826 

76.40 

.4027 

78.27 

.4649 

81.91 

.4895 

85.15 

.3309 

87.39 

.3549 

89.25 

.3835 

91 .03 

.3903 

92.86 

.4432 

96.55 

.3285 


.2641 


.2156 


.4260 


.3497 


.4875 



PRESSURE 

SURFACE 

% Axial 


Chord 

Tw/Tg 

34.95 

.7202 

37.26 

.7125 

39.43 

.7107 

41.55 

.7145 

43.76 

.7196 

49.81 

.7367 

53.70 

.7468 

55.56 

.7494 

57.47 

.7496 

59.28 

.7524 

61.08 

.7600 

62.81 

.7628 

64.57 

.7697 

66.24 

.7694 

67.92 

.7682 

69.55 

.7725 

71.18 

.7784 

72.73 

.7862 

74.37 

.7878 

75.85 

.7845 

77.38 

.7745 

78.84 

.7748 

80.37 

.7896 

81.77 

.7985 

83.24 

.8033 

86.03 

.7837 

88.71 

.8030 

90.05 

.8204 

91.42 

.8281 

92.66 

.8281 

93.93 

.8125 

96.47 

.8254 


h/ho 

.4758 

.4243 

.3820 

.3772 

.3602 

.3454 

.3521 

.3699 

.3838 

.3965 

.4362 

.4582 

.4763 

.5057 

.5712 

.5825 

.4800 

.4851 

.4457 

.4830 

.5754 

.6374 

.5428 

.4438 

.4204 

.6201 

.4264 

.3786 

.4657 

.7440 

.7529 

.5332 


Table VIII (contd) 

Heat transfer data for each run code 


RUN CODE 45104 


30.57 

49.25 

.7299 

.2948 

31.98 

50.84 

.7249 

.3963 

33.40 

52.37 

.7208 

.4680 

37.60 

56.50 

.7097 

.5107 

39.08 

57.92 

.7031 

.4814 

41.80 

60.34 

.6997 

.4461 

43.25 

61.62 

.6997 

.4420 

44.57 

62.74 

.7053 

.4297 

46.03 

63.96 

.7094 

.4246 

47.51 

65.26 

.7188 

.4617 

48.95 

66.44 

.7242 

.4336 

50.31 

67.53 

.7292 

.4143 

51.78 

68.75 

.7318 

.3627 

53.14 

69.77 

.7362 

.3847 

54.62 

71.01 

.7464 

.4585 

55.97 

71.99 

.7490 

.4042 

57.36 

73.07 

.7494 

.3762 

60.29 

75.38 

.7491 

.4031 

61.67 

76.42 

.7493 

.4028 

67.29 

80.63 

.7599 

.4631 

70.13 

82.74 

.7605 

.4827 

71.51 

83.72 

.7698 

.4482 

73.03 

84.92 

.7773 

.4339 

74.39 

85.88 

.7781 

.3781 

75.74 

86.80 

.7761 

.3964 

77.24 

87.96 

.7649 

.4583 

78.62 

88.92 

.7662 

.4852 

81.54 

91.06 

.7870 

.3271 

82.88 

91.94 

.7913 

.3520 

84.34 

92.98 

.7869 

.3783 

85.70 

93.87 

.7720 

.3827 

87.11 

94.82 

.7673 

.4294 

88.50 

95.72 

.7896 

.3249 

89.92 

96.63 

.8092 

.2672 

91.35 

97.57 

.8153 

.2166 

94.24 

99.40 

.8028 

.4062 

95.65 

100.24 

.7921 

.3296 

97.03 

101.02 

.8152 

.4727 


28.90 

34.95 

.7218 

.4801 

30.78 

37.26 

.7131 

.4345 

32.58 

39.43 

.7099 

.3831 

34.38 

41.55 

.7124 

.3679 

36.29 

43.76 

.7164 

.3464 

41.70 

49.81 

.7302 

.3154 

45.37 

53.70 

.7392 

.3165 

47.14 

55.56 

.7412 

.3306 

49.03 

57.47 

.7409 

.3412 

50.84 

59.28 

.7434 

.3508 

52.68 

61.08 

.7505 

.3857 

54.48 

62.81 

.7533 

.4028 

56.34 

64.57 

.7599 

.4172 

58.12 

66.24 

.7597 

.4487 

59.97 

67.92 

.7586 

.5100 

61.77 

69.55 

.7628 

.5198 

63.63 

71.18 

.7688 

.4238 

65.41 

72.73 

.7766 

.4263 

67.30 

74.37 

.7783 

.3894 

69.07 

75.85 

.7752 

.4264 

70.91 

77.38 

.7658 

.5140 

72.72 

78.84 

.7661 

.5714 

74.63 

80.37 

.7808 

.4830 

76.40 

81.77 

.7897 

.3915 

78.27 

83.24 

.7945 

.3691 

81.91 

86.03 

.7756 

.5555 

85.55 

88.71 

.7952 

.3780 

87.39 

90.05 

.8123 

.3345 

89.25 

91.42 

.8196 

.4035 

91.03 

92.66 

.8195 

.6266 

92.86 

93.93 

.8056 

.6804 

96.55 

96.47 

.8188 

.4851 


SUCTION SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg h/ho 


PRESSURE SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg h/ho 
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Table VIII (contd) 

Heat transfer data for earn run code 


% Surface 
Distance 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 

97.03 


RUN CODE 45105 


SUCTION SURFACE 


% Axial 
Chord 

Tw/Tg 

49.25 

.7315 

50.84 

.7263 

52.37 

.7219 

56.50 

.7101 

57.92 

.7031 

60.34 

.6995 

61.62 

.6993 

62.74 

.7045 

63.96 

.7081 

65.26 

.7171 

66.44 

.7223 

67.53 

.7271 

68.75 

.7295 

69.77 

.7335 

71.01 

.7434 

71.99 

.7459 

73.07 

.7461 

75.38 

.7454 

76.42 

.7454 

80.63 

.7557 

82.74 

.7559 

83.72 

.7647 

84.92 

.7718 

85.88 

.7727 

86.80 

.7711 

87.96 

.7600 

88.92 

.7610 

91.06 

.7807 

91.94 

.7845 

92.98 

.7807 

93.87 

.7665 

94.82 

.7619 

95.72 

.7829 

96.63 

.8014 

97.57 

.8073 

99.40 

.7961 

100.24 

.7862 

101.02 

.8081 


h/ho 

% Surface 
Distance 

.2942 

28.90 

.3974 

30.78 

.4702 

32.53 

.5129 

34.33 

.4805 

36.29 

.4454 

41.70 

.4395 

45.37 

.4248 

47.14 

.4166 

49.03 

.4501 

50.84 

.4241 

52.68 

.4038 

54.48 

.3534 

56.34 

.3735 

58.12 

.4431 

59.97 

.3911 

61.77 

.3636 

63.63 

.3872 

65.41 

.3877 

67. 3C 

.4548 

69.07 

.4688 

70.91 

.4370 

72.72 

.4167 

74.63 

.3718 

76-40 

.3941 

78.27 

.4505 

81.91 

.4712 

85.55 

.3226 

87.39 

.3403 

89.25 

.3730 

91.03 

.3769 | 

92.86 

.4177 

96.55 

.3183 


.2592 


.2091 


.3865 


.3197 


.4553 



PRESSURE SURFACE 


% Axial 

Chord Tw/Tg h/ho 


34.95 

37.26 

39.43 

41.55 

43.76 

49.81 

53.70 

55.56 

57.47 
59.28 
61.08 

62.81 

64.57 

66.24 

67.92 
69.55 
71.18 
72.73 

74.37 
75.85 

77.38 
78.84 
80.37 

81.77 

83.24 
86.03 

88.71 
90.05 
91.42 
92.66 

93.93 

96.47 


.7244 

.7153 

.7116 

.7133 

.7165 

.7282 

.7356 

.7371 

.7361 

.7378 

.7440 

.7466 

.7526 

.7520 

.7504 

.7544 

.7603 

.7679 

.7696 

.7666 

.7574 

.7577 

.7719 

.7806 

.7854 

.7673 

.7862 

.8027 

.8104 

.8109 

.7976 

.8101 


.5008 

.4502 

.3957 

.3766 

.3480 

.3093 

.3008 

.3133 

.3205 

.3256 

.3526 

.3667 

.3789 

.4029 

.4577 

.4661 

.3764 

.3763 

.3401 

.3742 

.4566 

.5093 

.4223 

.3363 

.3164 

.4918 

.3235 

.2757 

.3515 

.5648 

.6029 

.4062 
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Table VIII (contd) 

Heat transfer data for e a ch run cod e 


RUN CODE 45135 


SUCTION SURFACE 


% Surface 

% Axial 

Tw/Tg 

Di stance 

Chord 

30.57 

49.25 

.7154 

31.98 

50.84 

.7117 

33.40 

52.37 

.7085 

37.60 

56.50 

.6992 

39.08 

57.92 

.6933 

41.80 

60.34 

.6905 

43.25 

61.62 

.6908 

44.57 

62.74 

.6960 

46.03 

63.96 

.6998 

47.51 

65.26 

.7085 

48.95 

66.44 

.7137 

50.31 

67.53 

.7181 

51.78 

68.75 

.7208 


53.14 

54.62 

55.97 

57.36 

60.29 

61.67 


69.77 

71.01 

71.99 

73.07 

75.38 

76.42 

80.63 


.7250 

.7345 

.7367 

.7375 

.7376 

.7380 

.7485 


h/ho 

.2042 

.3197 

.3990 

.4549 

.4297 

.4022 

.3973 

.3843 

.3769 

.4077 

.3886 

.3649 

.3202 

.3392 

.4029 

.3530 

.3276 

.3522 

.3525 

.4101 


70.13 82.74 

.7494 

.4272 

71.51 83.72 

.7581 

.3985 

73.03 84.92 

.7650 

.3804 

74.39 85.88 

.7660 

.3358 

75.74 86.80 

.7649 

.3581 

77.24 87.96 

.7548 

.4141 

78.62 88.92 

.7562 

.4352 

81.54 91.06 

.7750 

.2940 

82.88 91.94 

.7789 

.3115 

84.34 92.98 

.7753 

.3396 

85.70 93.87 

.7623 

.3464 

87.11 94.82 

.7583 

.3834 

88.50 95.72 

.7782 

.2917 

89.92 96.63 

.7959 

.2388 

91.35 97.57 

.8016 

.1904 

94.24 99.40 

.7923 

.3625 

95.65 100.24 

.7834 

.3055 

97.03 101.02 

.8030 

.3950 


% Surface 
Di stance 

28.90 
30.78 
32.58 
34.38 
36.29 
41.70 
45.37 
47.14 
49.03 
50.84 
52.68 
54.48 
56.34 
58.12 
59.97 
61.77 

63.63 
65.41 
67.30 
69.07 

70.91 
72.72 

74.63 
76.40 
78.27 

81.91 

85.55 
87.39 
89.25 
91.03 
92.86 

96.55 


PRESSURE 

SURFACE 


% Axial 

Chord 

Tw/Tg 

h/ho 

34.95 

.7110 

.4465 

37.26 

.7033 

.3949 

39.43 

.7005 

.3477 

41.55 

.7027 

.3325 

43.76 

.7061 

.3061 

49.81 

.7187 

.2745 

53.70 

.7266 

.2693 

55.56 

.7283 

.2780 

57.47 

.7279 

.2856 

59.28 

.7302 

.2937 

61.08 

.7366 

.3201 

62.81 

.7391 

.3310 

64.57 

.7450 

.3403 

66.24 

.7450 

.3678 

67.92 

.7437 

.4169 

69.55 

.7479 

.4237 

71.18 

.7539 

.3439 

72.73 

.7612 

.3403 

74.37 

.7633 

.3111 

75.85 

.7609 

.3453 


77.38 

78.84 

80.37 

81.77 

83.24 

86.03 

88.71 

90.05 

91.42 

92.66 

93.93 

96.47 


.7526 

.7531 

.7668 

.7751 

.7796 

.7631 

.7811 

.7970 

.8042 

.8047 

.7933 

.8055 


.4215 

.4695 

.3908 

.3096 

.2879 

.4508 

.2914 

.2506 

.3097 

.4815 

.5391 

.3848 
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Table VIII (contd) 

Heat transfer data for each run code 


% Surface 
Di stance 

30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 
97.03 


SUCTION SURFACE 


% Axial 

Chord Tw/Tg 


49.25 

.7165 

50.84 

.7131 

52.37 

.7098 

56.50 

.7007 

57.92 

.6950 

60.34 

.6926 

61.62 

.6928 

62.74 

.6982 

63.96 

.7020 

65.26 

.7108 

66.44 

.7161 

67.53 

.7208 

68.75 

.7235 

69.77 

.7276 

71.01 

.7375 

71.99 

.7399 

73.07 

.7404 

75.38 

.7404 

76.42 

.7409 

80.63 

.7515 

82.74 

.7523 

83.72 

.7613 

84.92 

.7682 

85.88 

.7692 

86.80 

.7678 

87.96 

.7574 

88.92 

.7586 

91.06 

.7781 

91.94 

.7818 

92.98 

.7782 

93.87 

.7648 

94.82 

.7608 

95.72 

.7811 

96.63 

.7996 

97.57 

.8050 

99.40 

.7948 

100.24 

.7857 

101.02 

.8060 


RUN CODE 45145 


h/ho 


.1982 

.3242 

.4057 

.4637 

.4393 

.4152 

.4084 

.3945 

.3865 

.4166 

.3968 

.3756 

.3284 

.3484 

.4156 

.3638 

.3371 

.3626 

.3634 

.4231 

.4403 

.4129 

.3895 

.3464 

.3672 

.4222 

.4434 

.3002 

.3161 

.3449 

.3530 

.3934 

.2957 

.2470 

.1937 

.3673 

.3144 

.4132 



% Surface 
Di stance 


28.90 

30.78 

32.58 

34.38 

36.29 
41.70 
45.37 
47.14 
49.03 
50.84 
52.68 
54.48 
56.34 
58.12 
59.97 
61.77 

63.63 
65.41 

67.30 
69.07 

70.91 
72.72 

74.63 
76.40 
78.27 

81.91 

85.55 
87.39 
89.25 
91.03 
92.86 

96.55 


PRESSURE SURFACE 


% Axial 


Chord 

Tw/Tg 

34.95 

.7149 

37.26 

.7071 

39.43 

.7039 

41.55 

.7061 

43.76 

.7093 

49.81 

.7224 

53.70 

.7305 

55.56 

.7323 

57.47 

.7318 

59.28 

.7342 

61.08 

.7408 

62.81 

.7433 

64.57 

.7494 

66.24 

.7492 

67.92 

.7478 

69.55 

.7522 

71.18 

.7580 

72.73 

.7654 

74.37 

.7671 

75.85 

.7647 

77.38 

.7564 

78.84 

.7569 

80.37 

.7706 

81.77 

.7788 

83.24 

.7834 

86.03 

.7667 

88.71 

.7850 

90.05 

.8009 

91.42 

.8082 

92.66 

.8087 

93.93 

.7966 

96.47 

.8086 


h/ho 

. 475? 

.4181 

.363! 

.346* 

.316] 

.2875 

.2843 

.2943 

.3028 

.3114 

.3397 

.3520 

.3624 

.3899 

.4427 

.4505 

.3655 

.3617 

.3261 

.3650 

.4487 

.4995 

.4141 

.3272 

.3062 

.4792 

.3140 

.2675 

.3286 

.5227 

.5749 

.3978 
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Table VIII (contd) 

Heat transfer data f or each run cod e 


RUN CODE 45155 


SUCTION SURFACE 


% Surface 

% Axial 


Distance 

Chord 

Tw/Tg 

30.57 

49.25 

.7201 

31.98 

50.84 

.7171 

33.40 

52.37 

.7138 

37.60 

56.50 

.7035 

39.08 

57.92 

.6971 

41.80 

60.34 

.6939 

43.25 

61.62 

.6938 

44.57 

62.74 

.6991 

46.03 

63.96 

.7028 

47.51 

65.26 

.7118 

48.95 

66.44 

.7169 

50.31 

67.53 

.7215 

51.78 

68.75 

.7242 

53.14 

69.77 

.7284 

54.62 

71.01 

.7382 

55.97 

71.99 

.7408 

57.36 

73.07 

.7412 

60.29 

75.38 

.7409 

61.67 

76.42 

.7414 

67.29 

80.63 

.7518 

70.13 

82.74 

.7524 

71.51 

83.72 

.7614 

73.03 

84.92 

.7689 

74.39 

85.88 

.7697 

75.74 

86.80 

.7682 

77.24 

87.96 

.7574 

78.62 

88.92 

.7587 

81.54 

91.06 

.7786 

82.88 

91.94 

.7824 

84.34 

92.98 

.7785 

85.70 

93.87 

.7646 

87.11 

94.82 

.7603 

88.50 

95.72 

.7813 

89.92 

96.63 

.7996 

91.35 

97.57 

.8055 

94.24 

99.40 

.7947 

95.65 

100.24 

.7851 

97.03 

101.02 

.8057 


h/ho 


.2227 

.3538 

.4349 

.4846 

.4558 

.4242 

.4173 

.4022 

.3938 

.4265 

.4014 

.3798 

.3324 

.3507 

.4149 

.3663 

.3408 

.3657 

.3664 

.4211 

.4383 

.4063 

.3937 

.3417 

.3632 

.4217 

.4438 

.2955 

.3109 

.3399 

.3494 

.3926 

.2923 

.2326 

.1837 

.3668 

.3144 

.3997 


% Surface 
Di stance 


28.90 

30.78 

32.58 

34.38 

36.29 

41.70 

45.37 

47.14 

49.03 

50.84 

52.68 

54.48 

56.34 

58.12 

59.97 

61.77 

63.63 
65.41 
67.30 
69.07 

70.91 
72.72 

74.63 
76.40 
78.27 

81.91 

85.55 
87.39 
89.25 

91.03 
92.86 

96.55 


PRESSURE SURFACE 


% Axial 
Chord 

34.95 

37.26 

39.43 

41.55 
43.76 

49.81 

53.70 

55.56 
57.47 
59.28 
61.08 

62.81 

64.57 

66.24 

67.92 
69.55 
71.18 
72.73 

74.37 
75.85 

77.38 
78.84 
80.37 
81.77 

83.24 

86.03 

88.71 
90.05 
91.42 
92.66 

93.93 
96.47 


Tw/Tg 

h/ho 

.7189 

.5070 

.7107 

.4440 

.7073 

.3836 

.7092 

.3629 

.7127 

.3350 

.7259 

.3062 

.7339 

.3002 

.7358 

.3133 

.7354 

.3254 

.7379 

.3375 

.7445 

.3666 

.7469 

.3802 

.7531 

.3918 

.7528 

.4187 

.7515 

.4757 

.7557 

.4841 

.7612 

.3911 

.7686 

.3904 

.7702 

.3561 

.7675 

.3934 

.7586 

.4766 

.7589 

.5282 

.7728 

.4419 

.7812 

.3555 

.7859 

.3353 

.7683 

.5086 

.7866 

.3408 

.8027 

.2945 

.8099 

.3577 

.8104 

.5619 

.7978 

.6188 

.8096 

.4337 
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% Surface 
Distance 

30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 

46.03 

47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 

71.51 

73.03 
74.39 
75.74 

77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 

94.24 
95.65 

97.03 


Table VIII (ccntd) 

Heat transfer data for gacl run code 


SUCTION SURFACE 


% Axial 


Chord 

Tw/Tg 

49.25 

.7804 

50.84 

.7745 

52.37 

.7693 

56.50 

.7532 

57.92 

.7446 

60.34 

.7384 

61.62 

.7375 

62.74 

.7435 

63.96 

.7475 

65.26 

.7573 

66.44 

.7627 

67.53 

.7679 

68.75 

.7700 

69.77 

.7743 

71.01 

.7850 

71.99 

.7875 

73.07 

.7871 

75.38 

.7857 

76.42 

.7847 

80.63 

.7928 

82.74 

.7920 

83.72 

.8015 

84.92 

.8093 

85.88 

.8094 

86.80 

.8065 

87.96 

.7931 

88.92 

.7935 

91.06 

.8199 

91.94 

.8199 

92.98 

.8144 

93.87 

.7971 

94.82 

.7907 

95.72 

.8147 

96.63 

.8365 

97.57 

.8418 

99.40 

.8267 

100.24 

.8137 

101.02 

.8393 


RUN CODE 45303 





% Surface 

h/ho 

Di stance 

.7929 

28.90 

.8023 

30.78 

.8223 

32.58 

.7849 

34.38 

.7274 

36.29 

.6585 

41.70 

.6471 

45.37 

.6320 

47.14 

.6282 

49.03 

.6767 

50.84 

.6366 

52.68 

.6120 

54.48 

.5389 

56.34 

.5676 

58.12 

.6679 

59.97 

.5948 

61.77 

.5574 

63.63 

.5931 

65.41 

.5900 

67.30 

.6476 

69.07 

.6745 

70.91 

.6322 

72.72 

.6237 

74.63 

.5421 

76.40 

.5611 

78.27 

.6319 

81.91 

.6609 

85.55 

.4808 

87.39 

.5116 

89.25 

.5445 

91.03 

.5372 

92.86 

.5828 

96.55 

.4685 


.4159 


.3351 


.5835 


.4738 


.6912 



PRESSURE 

SURFACE 


% Axial 



Chord 

Tw/Tg 

h/ho 

34.95 

.7482 

.5637 

37.26 

.7373 

.5228 

39.43 

.7334 

.4635 

41.55 

.7363 

.4487 

43.76 

.7412 

.4298 

49.81 

.7571 

.3955 

53.70 

.7673 

.4041 

55.56 

.7692 

.4199 

57.47 

.7681 

.4343 

59.28 

.7703 

.4488 

61.08 

.7776 

.4859 

62.81 

.7805 

.5057 

64.57 

.7875 

.5237 

66.24 

.7866 

.5600 

67.92 

.7842 

.6313 

69.55 

.7881 

.6395 

71.18 

.7945 

.5183 

72.73 

.8030 

.5208 

74.37 

.8046 

.4756 

75.85 

.8002 

.5144 

77.38 

.7886 

.6162 

78.84 

.7880 

.6829 

80.37 

.8039 

.5689 

81.77 

.8137 

.4573 

83.24 

.8187 

.4278 

86.03 

.7958 

.6538 

88.71 

.8166 

.4262 

90.05 

.8355 

.3719 

91.42 

.8436 

.4928 

92.66 

.8425 

.7633 

93.93 

.8257 

.8121 

96.47 

.8398 

.5315 
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Table VIII (contd) 
tv-ancfpr data mh run code 


Heat 


SUCTION SURFACE 


% Surface % Axial 
Distance Chord Tw/Tg 


30.57 49.25 
31.98 50.84 
33.40 52.37 
37.60 56.50 
39.08 57.92 
41.80 60.34 
43.25 61.62 

44.57 62.74 
46.03 63.96 
47.51 65.26 
48.95 66.44 
50.31 67.53 
51.78 68.75 
53.14 69.77 
54.62 71.01 
55.97 71.99 
57.36 73.07 

60.29 75.38 
61.67 76.42 

67.29 80.63 
70.13 82.74 
71.51 83.72 


73.03 

84.92 

74.39 

85.88 

75.74 

86.80 

77.24 

87.96 

78.62 

88.92 

81.54 

91.06 

82.88 

91.94 

84.34 

92.98 

85.70 

93.87 

87.11 

94.82 

88.50 

95.72 

89.92 

96.63 

91.35 

97.57 

94.24 

99.40 

95.65 

100.24 

97.03 

101.02 


.7883 

.7824 

.7771 

.7608 

.7521 

.7454 

.7443 

.7502 

.7542 

.7638 

.7690 

.7742 

.7761 

.7803 

.7911 

.7934 

.7929 

.7913 

.7901 

.7972 

.7960 

.8054 

.8131 

.8129 

.8102 

.7963 

.7966 

.8184 

.8224 

.8169 

.7994 

.7930 

.8166 

.8382 

.8435 

.8284 

.8155 

.8411 


RUN CODE 45304 


h/ho 


.8312 

.8476 

.8705 

.8330 

.7700 

.6927 

.6782 

.6624 

.6585 

.7059 

.6613 

.6372 

.5600 

.5912 

.6985 

.6203 

.5805 

.6191 

.6166 

.6733 

.7005 

.6593 

.6608 

.5694 

.5888 

.6590 

.6850 

.5042 

.5375 

.5698 

.5537 

.5999 

.4865 

.4380 

.3593 

.6013 

.4870 

.7138 


% Surface 
Distance 


28.90 

30.78 

32.58 

34.38 

36.29 

41.70 

45.37 

47.14 

49.03 

50.84 

52.68 

54.48 

56.34 

58.12 

59.97 

61.77 

63.63 
65.41 
67.30 
69.07 

70.91 
72.72 

74.63 
76.40 
78.27 

81.91 

85.55 
87.39 
89.25 
91.03 
92.86 

96.55 


PRESSURE SURFACE 


% Axial 

Tw/Tg 

Chord 

34.95 

.7606 

37.26 

.7499 

39.43 

.7451 

41.55 

.7470 

43.76 

.7510 

49.81 

.7641 

53.70 

.7726 

55.56 

.7739 

57.47 

.7723 

59.28 

.7737 

61.08 

.7803 

62.81 

.7831 

64.57 

.7895 

66.24 

.7884 

67.92 

.7857 

69.55 

.7891 

71.18 

.7955 

72.73 

.8038 

74.37 

.8053 

75.85 

.8009 

77.38 

.7892 

78.84 

.7887 

80.37 

.8045 

81.77 

.8144 

83.24 

.8194 

86.03 

.7961 

88.71 

.8169 

90.05 

.8359 

91.42 

.8439 

92.66 

.8429 

93.93 

.8265 

96.47 

.8411 


h/ho 

.6490 

.6046 

.5266 

.4985 

.4731 

.4175 

.4109 

.4273 

.4395 

.4498 

.4823 

.4996 

.5160 

.5510 

.6200 

.6265 

.5049 

.5017 

.4551 

.4939 

.5984 

.6674 

.5503 

.4392 

.4115 

.6312 

.4042 

.3538 

.4694 

.7276 

.8000 

.5257 
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u oa+ + r T * ble VUI (contd) 

Hgat transfer data for oa c h run code 


SUCTION SURFACE 


% Surface 
Distance 


30.57 
31.98 
33.40 
37.60 
39.08 
41.80 
43.25 

44.57 
46.03 
47.51 
48.95 
50.31 
51.78 
53.14 

54.62 
55.97 
57.36 

60.29 
61.67 

67.29 
70.13 
71.51 
73.03 
74.39 
75.74 
77.24 

78.62 
81.54 
82.88 

84.34 
85.70 
87.11 
88.50 
89.92 

91.35 
94.24 
95.65 
97.03 


% Axial 
Chord 

49.25 
50.84 
52.37 
56.50 
.57.92 
60.34 
61.62 

62.74 
63.96 

65.26 
66.44 
67.53 

68.75 
69.77 
71.01 
71.99 
73.07 
75.38 
76.42 
80.63 
82.74 

83.72 

84.92 
85.88 
86.80 
87.96 

88.92 
91.06 
91.94 
92.98 
93.87 
94.82 

95.72 
96.63 
97.57 
99.40 

100.24 

101.02 


Tw/Tg 

.7829 

.7779 

.7734 

.7569 

.7481 

.7414 

.7403 

.7462 

.7504 

.7604 

.7657 

.7707 

.7726 

.7767 

.7875 

.7898 

.7894 

.7875 

.7859 

.7933 

.7919 

.8011 

.8087 

.8085 

.8057 

.7920 

.7920 

.8141 

.8179 

.8123 

.7950 

.7886 

.8117 

.8327 

.8383 

.8239 

.8112 

.8360 


RUN CODE 45305 


h/ho 

.7370 

.7966 

.8428 

.8130 

.7504 

.6728 

.6584 

.6418 

.6378 

.6882 

.6454 

.6154 

.5385 

.5674 

.6704 

.5935 

.5548 

.5922 

.5890 

.6490 

.6756 

.6318 

.6283 

.5447 

.5651 

.6321 

.6563 

.4890 

.5193 

.5478 

.5351 

.5817 

.4653 

.4081 

.3381 

.5859 

.4816 

.6772 



% Surface 
Distance 


28.90 

30.78 

32.58 

34.38 

36.29 

41.70 

45.37 

47.14 

49.03 

50.84 

52.68 

54.48 

56.34 

58.12 

59.97 

61.77 

63.63 
65.41 
67.30 
69.07 

70.91 
72.72 

74.63 
76.40 
78.27 

81.91 

85.55 
87.39 
89.25 
91.03 
92.86 

96.55 


PRESSURE SURFACE 


% Axial 

Chord Tw/jg 


34.95 

.7671 

37.26 

.7570 

39.43 

.7521 

41.55 

.7532 

43.76 

.7567 

49.81 

.7679 

53.70 

.7750 

55.56 

.7758 

57.47 

.7735 

59.28 

.7745 

61.08 

.7806 

62.81 

.7826 

64.57 

.7885 

66.24 

.7869 

67.92 

.7839 

69.55 

.7871 

71.18 

.7931 

72.73 

.8010 

74.37 

.8022 

75.85 

.7975 

77.38 

.7857 

78.84 

.7848 

80.37 

.8004 

81.77 

.8101 

83.24 

.8148 

86.03 

.7918 

88.71 

.8122 

90.05 

.8310 

91.42 

.8389 

92.66 

.8379 

93.93 

.8217 

96.47 

.8359 


h/ho 

.7480 

.6859 

.5954 

.5535 

.5213 

.4522 

.4373 

.4503 

.4604 

.4699 

.5015 

.5145 

.5250 

.5547 

.6222 

.6281 

.5056 

.5034 

.4526 

.4884 

.5879 

.6515 

.5364 

.4269 

.3953 

.6129 

.3932 

.3421 

.4459 

.7005 

.7635 

.4972 
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Table IX. 

Discharge coefficient and blowing rat io data for 
heat transfer runs 


RUN CODE 

SUCTION 

CD 

SIDE 

BLR 

LEADING 

CD 

EDGE 

BLR 

PRESSURE SIDE 
CD BLR 

34000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

34103 

0.668 

0.862 

0.000 

0.000 

0.796 

1 . 486 

34104 

0.685 

0.906 

0.000 

0.000 

0.779 

1.982 

34105 

0.667 

0.916 

0.000 

0.000 

0.748 

2.538 

34135 

0.672 

0.928 

0.738 

1.509 

0.746 

2 .556 

34145 

0.666 

0.917 

0.735 

2.197 

0.743 

2.528 

34155 

0.668 

0.904 

0.737 

2.990 

0.745 

2.509 

34303 

0.656 

0.724 

0.000 

0.000 

0.732 

1.246 

34304 

0.661 

0.752 

0.000 

0.000 

0 . 735 

1.700 

34305 

0.682 

0.813 

0.000 

0.000 

0.738 

2.265 

43000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

43103 

0.734 

0.930 

0.000 

0.000 

0.753 

1 .345 

43104 

0.743 

0.966 

0.000 

0.000 

0 .761 

1.908 

43105 

0.744 

1.000 

0.000 

0.000 

0 . 758 

2.449 

43135 

0.743 

1.017 

0.755 

1.542 

0.756 

2.517 

43145 

0.748 

1.015 

0.755 

2.285 

0.755 

2.449 

43155 

0.741 

0.992 

0.756 

3.003 

0.757 

2.418 

43303 

0.740 

0.820 

0.000 

0.000 

0.779 

1 .344 

43304 

0.741 

0.846 

0.000 

0.000 

0.772 

1.760 

43305 

0.761 

0.905 

0.000 

0.000 

0.767 

2.353 

44000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

44103 

0.668 

0.830 

0.000 

0.000 

0.760 

1.338 

44104 

0.679 

0.874 

0.000 

0.000 

0.758 

1.801 

44105 

0.730 

0.974 

0.000 

0.000 

0.778 

2.531 

44106 

0.759 

1.184 

0.000 

0.000 

0.762 

4.110 

44107 

0.823 

1.453 

0.000 

0.000 

0.754 

5.267 

44108 

0.853 

1.584 

0.000 

0.000 

0.777 

6.328 

44133 

0.673 

0.843 

0.756 

1.493 

0.765 

1.375 

44135 

0.697 

0.936 

0.745 

1.444 

0.750 

2.444 

44144 

0.680 

0.873 

0.749 

2.163 

0.757 

1.852 

44145 

0.693 

0.919 

0.741 

2.115 

0.747 

2.404 

44155 

0.697 

0.941 

0.743 

2.962 

0.748 

2.463 

44203 

0.674 

0.796 

0.000 

0.000 

0.789 

1.383 

44204 

0.679 

0.821 

0.000 

0.000 

0.770 

1 .805 

44205 

0.694 

0.870 

0.000 

0.000 

0.752 

2.327 

44303 

0.672 

0.753 

0.000 

0.000 

0.785 

1.333 

44304 

0.685 

0.778 

0.000 

0.000 

0.750 

1.712 

44305 

0.695 

0.827 

0.000 

0.000 

0.734 

2.229 

44306 

0.789 

1.085 

0.000 

0.000 

0.768 

3.703 

44307 

0.828 

1.230 

0.000 

0.000 

0.768 

4.571 

44308 

0.875 

1.373 

0.000 

0.000 

0.783 

5.374 

44333 

0.669 

0.742 

0.776 

1.474 

0.788 

1.316 

44344 

0.685 

0.777 

0.748 

1.959 

0.755 

1.695 

44355 

0.696 

0.832 

0.732 

2.641 

0.735 

2.223 

45000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

45103 

0.723 

0.904 

0.000 

0.000 

0.772 

1 . 375 

45104 

0.760 

0.990 

0.000 

0.000 

0.751 

1.893 

45105 

0.796 

1.075 

0.000 

0.000 

0.759 

2.497 

45135 

0.780 

1.059 

0.761 

1.673 

0.759 

2.502 

45145 

0.759 

1.025 

0.753 

2.248 

0.752 

2.426 

45155 

0.808 

1.109 

0.763 

3.260 

0.758 

2.597 

45303 

0.730 

0.802 

0.000 

0.000 

0.744 

1.223 

45304 

0.751 

0.836 

0.000 

0.000 

0.736 

1 .654 

45305 

0.770 

0.909 

0.000 

0.000 

0.738 

2.241 
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APPENDIX B 

HEAT TRANSFER DATA COMPARISON PLOTS 


Figures 43-97 contain data comparison plots for the downstream and 
leading edge film-cooled C3X cascade. Figures 43 and 44 show normalized heat 
transfer coefficient distribution plots for the baseline (i.e. non-film 

n?nt i * r ® r ? ainin | figures contain Stanton number reduction (SNR) 

Sl^ s .£ or combinations of the parametric variation. The figure titles 
describe which parameter is varied and display the run codes for the data 

(Section l°m ^ xpl ? na ^ on ^ >un code, refer* list CoSuions 

(Section III) The values of all parameters indicating which are kept con- 
stant and which ones are varied, are shown by the plot descriptor. 
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Figure 45. Effects of downstream coolant-to-gas pressure ratio variation on 
SNR distribution — series 3410X. 
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Figure 82. Effects of exit Mach number variations on SNR distributions 
— series X4105. 
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APPENDIX C 


TABULATED THROAT PASSAGE STATIC PRESSURE DATA 


Tabulated throat passage static pressure data for each run code of the 
downstream and leading edge film-cooled C3X cascade are presented in Tables X 

LA- 6 daU $ets * re listed in run code o^er, and the actual opera- 

Table VI dlt Tahi e a y S0C1 J t - d W ^ h each run code were 9 iven Previously in P 

whi e Table^I co^taiH^thf Uf>per pass * 9e throat static pressure data 
mie iaoie XI contains the lower passage data. Throat Dassaae statir nroc 
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i nwpr throat, passage static pressure data 
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NOMENCLATURE 


ACF 

ASME 

ASTM 

CA 

CAD/CAM 

clnt 

C P 

CPU 

c r 

CRT 

D 

dT/dn 

FEM 

h 

h FC 

h/h 0 

h NFC 

^0 

HP 

LDA 

le 

M 

Ma 

Maj 

Ma 2 

Nu d 


Aerothermodynamic Cascade Facility 
American Society of Mechanical Engineers 
American Society for Testing and Materials 
chromel -al umel 

computer-aided design/computer-aided manufacturing 
coolant 

specific heat at constant pressure 
central processing unit 

correction factor for thermal entrance region effects 

cathode ray tube 

cooling hole diameter 

surface normal temperature gradient 

finite element model 

heat transfer coefficient 

heat transfer coefficient with film cooling 

normalized heat transfer coefficient 

heat transfer coefficient without film cooling 

reference heat transfer coefficient for normalization 

Hewlett-Packard 

laser Doppler anemometer 

leading edge 

mega 

Mach number 

upstream or vane row inlet Mach number 
downstream or vane row exit Mach number 
diameter Nusselt number 
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P c/Pt 

P c,ds/P t 

P c,le/ p t 

p C) Ps/P t 

P c, ss /P t 

P/D 

Pr 

ps 

P s 

p s/ p t 

PT1 

R 

Re 

Re D 
Re j 

Re2 

S 

S 

ss 

S/D 

SNR 

St FC 

St NFC 

T 

T c 

T C /Tg 

T g 

TTl 


coolant-to-inlet total pressure ratio (blowing strength) 
downstream film coolant-to-inlet total pressure ratio 
leading edge film coolant-to-inlet total pressure ratio 
pressure side film coolant-to-inlet total pressure ratio 
suction side film coolant-to-inlet total pressure ratio 
hole pitch-to-diameter ratio 
Prandtl number 
pressure side 
surface static pressure 

local static-to-inlet total pressure ratio 

cascade inlet total pressure 

gas constant 

Reynolds number 

diameter Reynolds number 

upstream or vane row inlet Reynolds number 

downstream or vane row exit Reynolds number 

hole spacing 

percent surface distance 
suction side 

hole spacing-to--diameter ratio 
Stanton number reduction 
Stanton number with film cooling 
Stanton number without film ceding 
temperature 

coolant plenum temperature 

coolant-to-gas absolute temperature ratio (thermal dilution) 
cascade inlet total temperature 
cascade inlet total temperature 
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V T g 

u 


X 


y 

p 

Pc 


vane surface temperature 

vane surface-to-gas absolute temperature ratio 

freestream velocity 

coolant velocity 

streamwise coordinate 

surface normal coordinate 

freestream density 

coolant density 
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